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Pledge

The City of Redmond is committed to a Sustainable future for our citizens and
businesses.By adopting this document, the &y will commit to:

Engageand coordinate in a regional collaborative approach to
anticipate and respond to climate change impacts;

Move forward working on the strategies identified in this document,
which provides both background and direction;

Strive to reduce the € O U 6 O onaliakborAfdotprint as well as the
AT T T OTEOQUBO AAOATT A1 OPOET ON

Lead by example and work with residents and businesses to improve
reduction of energy consumption and greenhouse gas emissions
without intruding on property rights; and

Work towards addressing climate change impacts at thical and
regional level compleanentary to state and national strategies.

Adopted by Rsolution No 1413
September 22014
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Climate Change & the Greenhouse Effect

Figurel, The Greenhouse Effect

The Greenhouse effect Leading atmospheric scientists predict that
climate change will have serious
environmental, economic, and public health
consequences in the coming decades.
Naturally occurring levels of greenhouse

a®E EN H O U 8 E A 5 & ~ ]
* o gases are necessary to life because they keep
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as oo SRR, surface warmer thn it otherwise wouldoe.

However, the Environmental Protection

rates of deforestation and development have
LINE RdzOSR 3INRGAY3I | Y2dzyia 2FusOGasdzy ¢RAKBE KRS 10Y
concentrations of heatrapping greenhouses gases to increase significantly in our atneosph
¢ KSaS 3l &S aenérijdand théréb$ hedt thay'e@rdh, preventing heat from escaping to
space.

Most scientists believéhat:

AldzyYly FTOUGAGAGASE FTNBE OKFy3aAy3a GKS O2YLRaaAil
levels of greenhouse gases like carbon dioxide in the atmosphere since preindustrial
times are well documented and understood.

A The atmospheric buildup of carbon dide and other greenhouse gases is largely the
result of human activities such as the burning of fossil fuels.

A The major greenhouse gases emitted by human activities remain in the atmosphere for
periods ranging from decades to centuries. It is thereforeiaily certain that
atmospheric concentrations of greenhouse gases will continue to rise over the next few
decades.

A Increasing greenhouse gas concentrations tend to warm the planet.

This change in our atmospheric makeup will cause changes in weathen@stulire patterns.
This will affect stream flow, groundwater recharge and flooding, and may increase risks of




wildfire, drought, and invasive plant and animal species. Researchers found that climate change
hasalready negatively impaetl the Puget Sounddgjion, with snowpack necessary for summer
water supplies and to power hydroelectric dams in Cascade Mountains down by 25%, and
increased incidents of wildfires and extreme flooding due to drier summers and wetter

winters?! Additionally, evolving weather jtaand water temperature, humidityand soil

moisturewill affect resident and migratory fish and wildlife species and their habitats, and may
increase risks to their survival. Climate protection must be inextricably linked with actions to
create and mairdin jobs, improve community livability and public health, address social equity
and foster strong, resilient natural systems.

Because of the lonrtime lag between changes in emissions and global climate patterns, the
future climate will first reflect thgast century of emissions, while ultimately reflecting our
choices today.

City of Redmondo6s Rol e

As a local government, Redmond is in a position to affect change locally, regionally, and
nationally by preparing for climate change and identifying acttbas would help lessen our

local impact in the production of greenhouse gases. Redmond has an important role to play,
with both in developing the fundamental shape of the community, transportation systants
buildings, and in helping individuals makéimed choices about everyday business and
personal choices.

This Climate Action Implementation Plan presents a framework for confronting climate change

FYyR Sy3lr3iay3a GKS O2yYdzyadéeo {GIFIFF KF-a ylrftels
emissionssince20y G2 ONBIFIGS | ol asStAayS 2F GKS OAlGeQa
strategies as they relate to mobility, buildings and energy, waste and recycling, education and
encouragement, and natal resources. Guided by thitap, Redmond will be able tarry out

strategies to minimize household, busineasd government emissions and prepare for the

coming environmental and economic challenges. These efforts will help the entire community

thrive now and in the future. Thesaforts are reflective ofte A 1 @ Qa O2NB @I f dzSay
accountability, integrity, and commitment.

We recognize the cost of inaction could be very high and that inaction represents a missed
opportunity for cost savings and improving the economic, environmental, and social
sustainability of the community. As an organization, the City of Redmond isthdpaf efforts

! Global Climate Change Impacts in the United States, 2009.//www.globalchange.gov/publications/reports/scientifigssessments/us
impacts
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to monitor and reduce emissions in our own governmental operations will serve as an example
to engage the involvement of the community.

Our response to the threat of climate change presents opportunities to create a more livable,
equitable and economically vibrant community. By using energy more efficiently, harnessing
renewable energy to power our buildings, enhancing access to sustainable transportation
modes, and recycling our waste, we can keep dollars in our local economy, creatgaew

jobs, and improve community quality of life.

Figure2, Overall City Operations GHG Emissions Baseline

Overall City Operations GHG The City has a series of strategiesddress
Emissions (eCO2) reductions in greenhouse gas emissions a
10,000 s 2794 energy consumption for bothity operations
5 ZZZZ o008 9007 and the community at large. The strategies are
E P interconnected, but lend themselves to the
" 8000 broader categories of Mobility, Buildings and
T s ame o0 a0t a0m Energy, Waste and Bgcling, Natural Resources,
Year and Education and Encouragement. These

categories help focus reduction efforts and keep all the potential strategies organized. The
Mobility category explores strategies that will reduce vehicle miles traveled, support more
efficient fuels and vehiclesind encourage alternative transportation modes. The energy we
use to heat, cool, and operate our buildings

accounts for much of the energy we use. As Figure3, Overall Community GHG Emissions Baseline

such, the Buildings and Energy category identifies

Overall Community GHG Emissions

strategies that reduce asrgy use, save money, (eCO,)
and increase the reliance on renewable energy|  ioo00 9,257,150
sources. Waste and Recycling strategies target 5 **°
. . . . . © 6,000,000
increasing recycling and composting rates that, mg J
turn, will conserve energy, proteCt natural T 2000000 | 1,245109 1,220,752 1,189,484 1,286,813
Il = = =
resources, and reduce harmful greenhouse gas O s e oo ot a0m

emissions such as methane. Climate change will Year
have an impact on our natural resources as we begin to experience weather extremes. The
Natural Resources category focuses on strategies to protect, enhance, and restore natural
resources to help make Rednebmore resilient to climate change and maintain clean air and
water for residents. Lastly, the Education and Encouragement category explores strategies to
educate city staff, business leaders, and community members about climate change impacts,
and empowe and encourage them to act in ways that will reduce their environmental impact.
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According to the Environmental Protection Agency (ERMnate change refers to any
significant change in measures of climate (such as temperature, precipitation, or wind) lasting
for an extended period (decades or longer). Climate change may result from:
AblFGdaNFf FFrO0I2NESX adzOK 2INA adRIgy DEKd yABAIRY {idk
around the sun;
A Natural processes within the climate (g.ghanges in ocean circulation);
A Human activitesth i OKIl y3S G KS uplebanidy BIiRE) andl | S
land surface (e.gcutting down forestsplanting trees, building developments in cities
and suburbs, etc.).

Atmospheric pollution from greenhouse gases and criteria air pollutants threatens to alter the
way the natural environment functions and to affect human health and-beithg. In the

Pacific Northwest, average annual temperatures are already rising. Reduced snowpack and
earlier spring runoffs could result in increasing water shortages and drought conditions.
Approximately half of the greenhouse gas emissions in the central Puged $oore from cars,
trucks, and other transportation. A loAagrm commitment to sustainable growth, clean
transportation, and environmentally friendly development practices will reduce greenhouse gas
emissions and create healthier communitfes.

Greenhouse Gases

Greenhouse gases (GHG) are gases intNdEK Q& | G Y2 a LK 8B a( By & NH NI LIy
GKSNBoe KSFd GKS 9FNIKQa | iY2aLKSNB® tKSe AY
byproduct of burning fossil fuels), methane from agricultw@lirces, and nitrous oxide from

industrial sources.

The EPA states that for over the past 200 years, the burning of fossil fuels, such as coal and oil,
and deforestation have caused the concentrations of Heapping greenhouse gases to

2U.S.EPA, April 14, 201 http://epa.gov/climatechange/basicinfo.html
3 Vision 2040, Puget Sound Regional Council, September 2010
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increase signifntly in our atmospheré.These gases prevent heat from escaping to space,
somewhat like the glass panels of a greenhouse.

Tablel, Greenhouse Gases and Their Sources

Carbon Dioxide
(CQ)

Nitrous Oxide
(N2O)
Methane
(NHy)

vy D>y D> Dy Dy D D> D

Burning fossifuels

Driving cars

Heating homes and buildings
Deforestation

Burning fossil fuels

Synthetic fertilizers
Production and use of natural gas
Animal husbandry

Landfills

Waste water treatment
Agricultural activities

Many greenhouse gases, like water vapor and carbon dioxidg),(@€ur naturally. Fuel
burning and other human activities are adding large amounts of carbon dioxide and attes g
to the natural mix at a faster rate than at any other time on record. Other important
greenhouse gases produced by human activity include methang, (Qtfous oxide (BD),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafligfde

Figure4, Concentrations of Greenhouse Ga

0-2005

Concanirotions o Graanhoues Gomes from 0 10 2005 _ Since the Industrialé¥olution in 1750, atmospheric

-

Vethone (CM,)

e Nltrous Oxide (NO)

concentrations of C& CH, and NO have increased by 36
percent, 148 percent, and 18 percent respectivelhile
there are natural fluctuations in atmospheric
concentrations of these GHGs, the impact human activity
IS having on the rate these concentrations are present is
much higher than would be expected if only natui@ces
were at work. Figure oksat the concentrations of

500 1000
Yeor

1300

2000 these GHGs over time, with historical levels of GHG being
measured from ice core sampling.

* Ibid

®U.S EPA Frequently Asked Questions About Global Warming and Climate Change: Back to Basics, April 2009
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The Intergovernmental Panel on Climate Change (IPCC) reports that most emissions during the

past 20 years are due to fossil fuel burnfn@he rest is mostly due to landse change,
SALISOALFfte RST2NBaldl A2y ® ¢KS !''yYAGSR {4
gases. The largest sources of greenhouse gas emissionsunited Statesre electricity
generation, transportationand buildings. In Washington State, nearly 50 percent of the
greenhouse gas contributions are transportation related.

Indications of Climate Change

The Intergovernmental Panel on Climate Change (IPCC) has reached a strong consensus
NBE3IIFNRAY3I GKS A0ASyOS 2F OftAYFIGS OKIFy3aSo
caused by carbon dioxide emissions and other greenhouse gases from huméresactiv

FdSa

¢ KS

According to the National Academy of Sciences, many indications of climate change have been

occurring with more and more frequency.

A Glaciers worldwide have been losing mass since the 1970s, with the rate of loss
accelerating in roughly the last dade’ This retreat is correlated to the manduced
mean increase in air temperatufe.

A Icecaps in the Arctic and Antarctic are thinning and melting rapidly.

Sea level has risen about four to ten inches in the last century.

A Intense rainstorms and snowstosiave become about0%more frequent in the &
and southern Canada during the"2and 2£' centuries.

A ¢KS ¢g2NBG adG2Nya KI @S 65S02YS Y2NB SE
the amount of rain or snow falling in the heaviest one percent ofrahas risen nearly
20%on average in the United St (16% higher in the Northweahd 67% higher in
New England]

A Major storms since the 1970s lioth the Atlantic and Pacificd@ans have increased in
duration and intensity by about 3@ according to Mssachusetts Institute of
Technology (MIT) research.

A The number of intense hurricanes has been increasing in recent years.

\>\

Projections & Impacts of Climate Change
g GKS OdzZNNByd NI OGSz GKS 91 NIKQa 3t 2 dhand
7°F by 2100, and it will get even warmer after th&tAs the climate continues to warm, more

NB Y S

I &S NI

changes are expected to occur, and many effects will become more pronounced over time. For

®Washington State Department of Ecology, Frequently Asked Questions on Climate Change, Publicati®i-83408ugust 2008

‘9t 1 Q& Hate @hange dicytors in the U.S Rdition, 2012

8Global Glacier Changes: Facts and Figures, pag@,¥8orld Glacier Monitoring Service, 2008

96¢N£yﬁé AY tNBOALMAGFGARZY LyGSyaride Ay GKS /tAYFGES wSO2NRIE
YEPA Climate Change Science Facts, April 2010

DNEA&YI Y
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example, heat waves are expected to become more common, sevaldpager lasting. Some
storms are likely to become stronger and more frequent, increasing the chances of flooding and
damage in coastal communities.

Climate change will affect different regions, ecosystems, and sectors of the economy in many
ways dependhg not only on the sensitivity of those systems to climate change, but also on their
ability to adapt to risks and changing conditions. Throughout history, societies and ecosystems
alike have shown remarkable capacity to respond to risks and adaptf¢oedtit climates and
environmental changes. Today, the effects of climate change have already been observed, and
the rate of warming has increased in recent decades. For this reason, htanaad climate

change represents a serious challengme that coutl require new approaches and ways of
thinking to ensure the continued health, welfare, and productivity of society and the natural
environment'* The impacts of climate change will be seen in the following areas:

A Health: Longer, more intense and frequeheat waves may cause more haatated
death and illness. There is virtual certainty of declining air quality in cities since greater
heat can also worsen air pollution such as ozone or smog. Climate change health effects
are especially serious for theery young, very old, or for those with heart and
respiratory problems. Conversely, warmer winter temperatures may reduce the
negative impacts from cold weather.

A Agriculture and Forestry:The supply and cost of food may change as farmers and the
food industry adapt to new climate patterns. In recent years, more frequent, severe
droughts in the American West have had a large impact on crop productivity, which is
expected to raise prices for many foods. For warming of more than a few degrees, the
effectsare expected to become increasingly negative, especially for vegetation near the
warm end of its suitable range.

A Water Resourcesin a warming climate, extreme events like floods and droughts are
likely to become more frequent. More frequent floods ash@ughts will affect water
quality and availability. For example, increases in drought in some areas may increase
the frequency of water shortages and lead to more restrictions on water usage. An
overall increase in precipitation may increase water kamlity in some regions, but also
create greater flood potential.

1 U.S EPA Frequently Asked Questions About Global Weyiaid Climate Change: Back to Basics, April 2009
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Energy: Warmer temperatures may result in higher energy billsafiorconditioners in

the summerand lower bills for heating in the winter. Energy usage is also connected to
water needs.Energy is needed for irrigation, which will most likely increase due to
climate change. Also, energy is generated by hydropower in some regions, which will
also be impacted by changing precipitation patterns.

Wildlife: Warmer temperatures and precipition changes will likely affect the habitats
and migratory patterns of many types of wildlife. The range and distribution of many
species will change, and some species that cannot move or adapt may face extinction.

Recreational Opportunities:Some out@or activities may benefit from longer periods

of warm weather. However, many other outdoor activities could be compromised by
increased beach erosion, increased heat waves, decreased snowfall, retreating glaciers,
reduced biodiversityand changing wildfe habitat.

Coasts:Rising sea levels may contribute to enhanced coastal erosion, coastal flooding,
loss of coastal wetlands, and increased risk of property from storm surges.

Washington State is vulnerable éowarming climate, especially our sndéed water supplies

and nearly 40 communities along our 2,300 miles of shoreline that are threatened by rising sea
levels?? In the lastdecade, over ten major disastdeclarations were made. The frequency

and seveity of events like these that occurred are expected to increase:

A

A

A
A
A

Extreme windstorms and heavy rain or snow.

Droughts with severe impacts on fish, cities, fayared forests, including increased
forest fires.

Devastating floods like the Lewis County floodecember 2007.

Intense wildfires burning thousands of acres of forests.

Coastal erosion and landslides from more frequent and intense storms combined with
higher sea levels.

In a 2009 report, researchers found that we are already experiencing negaipaeis from
climate change locall{?

A

Regional temperatures have increased 1.5 degrees (could gealOm8grees over the
next 100 years).

2\Washington State Department of Ecology, Frequently Asked Questions On Climate Change, Publicatioa-B24,08ugust 2008
¥ Global Climate Change Impacts in the United States, 2008.//www.globalchange.gov/publications/reports/scientifisssessments/us

impacts
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A Spring snowpack in the Cascade Mountains is down 25% in the p@6tykars. Spring
snowpack provides water for sunamirrigation and to power hydroelectric dams.

A Increased incidences of wildfires and insect outbreaks due to drier, warmer summers.

A Salmon and other cold water species facing stress from the increased temperature of
water and the reduced water flow (outcagrof reduced snowpack).

For Redmond, this means the potential for increased fire risk, increased water consumption,
and increased storm events. The city is sdapendent upon snowfall for water. Redmond is
better off than some cities since we have alific aquifer in addition to the Tolt Pipeline water
supply. However, with der summers predicted, water conservation is likely an integral

strategy to ensure adequate groundwater supply andtieam flow for key fish species.

Increased storm eventsave the potential to increase flooding events. Ensuring stormwater
infrastructure is appropriately sized to handle extreme events is another critical approach in

L FyyAy3a F2N wSRY2yRQa ¥Fdzi dzZNB @ ¢KS @I NA 2 dzi
outlined later in this report provide a variety of proactive mechanisms and steps Redmond can
take to adapt to a changing environment.

Role of Local Government

Scientific evidence indicates that even if we could halt greenhouse gas emissions today, the

world would still experience a warming climate for decades to come. For local governments,

that means serious impacts at the community level, many of which aead} being felt.

A Extreme heat waves that put the elderly, young, and disadvantaged dt'risk

A More frequent severe storms and floods that damage infrastructure like bridges, roads,
and culverts, and overwhelm storm sewers.

A Water shortages during moffeequent and intense droughts.

A Increased smog and air pollution that exacerbate respiratory illnesses and other medical
conditions™®

A Intruding sea levels that threaten coastal property and natural habitat, and can
contaminate drinking water aquifers.

A Increased transmission of diseases, either waterborne or via insects or rodents.

Local governments have the power to affect the main sources of pollution directly linked to

¥9t 1 Qa Hate@hange hdicitors in the U.S® Rdition, 2012
9t 1 Qa wHate@hange lhdicafors in the U.S™ Bdition, 2012
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climate change: energy use, transportation, and waste. Cities control thtoedgy activities

that determine the amount of energy used and waste generated by their commnufrigyn

land use and zoning decisions to control over building codes and licenses, infrastructure
investments, municipal service deliveand management of parks amecreation areas. A

range of actions can be incorporated into these operations to reduce associated global warming
emissions. Local governments are uniquely positioned to influence citizen behaviors that
directly affect climate change such as transpddatoptions, energy consumption patterns,

and general consumer decisions.

A range of effective strategies and actions can help local governments reduce the negative
impacts of climate change and maximize any positive impaéteat makes climate adaptation
strategies so appealing are their numeroushmmefits: saving money, decreasing energy use,
increasing community livability, enhancing public health, vibrant economies, and creating more
robust and just communities.

Giwen the significant role of transportation as the primary source of greenhouse gas emissions
in our region, local jurisdictions and transit agencies should advance more efficient and less
polluting alternatives to driving alone. Regulatory and incentiyerag@ches should also be
explored, including changing zoning regulations to promote more mirsedand highedensity
development. These approaches can create more walkable communities. Local jurisdictions
should also encourage alternative energy sourework and at home. Development practices
that retain or restore vegetation and conserve water and energy also can help address issues
related to climate change and should be pursued.

Examples of adaptation strategies include:

A Encourage energy efficiep@and distributed power generation from multiple renewable
resources to reduce potential for grid overload during heat waves, decreasing
likelihoods of blackouts;

A Reduce vulnerability to flooding by promoting functional watersheds, including healthy
forests and open space;

A Develop neighborhoods and urban areas that enhance accesstairsable
transportation modes;

A Counteract urban heat island impacts by planting trees to provide shade and cooling;

A Strenghen infrastructure to addresmicreased flooding,.&h as larger bridges and
culverts and other stormwater conveyance systems;

A Develop building standards that include greater resistance to high winds and flooding;
and

14



A Diversify water supplies and promote conservation actions, such as harvesting
rainwater.

There are several fundamental reasons for local, regj@mal state governments to be
proactive in preparing for climate change impacts.

A Planning for the future can benefit the presenin assessing what the future climate
holds, governments may find that many projected climate change impacts are in fact
more extreme versions of what communities are already experiencing today as a result
of present day climate variability and extremenddite events. Climate change, for
example, will increase the risk of drought, which all communities experience
periodically. Implementing a water conservation program in anticipation of this
changing drought risk offers immediate benefits for managingeturdrought as well as
the more frequent and more intense droughts projected in the coming decades.

A tNBLINARY3 F2N Ot AYF (S QGaernfrassadrgsstie®anda R 32 @S
world share a common goal of ensuring safety, healtid welfare of heir communities
now and in the future. Meeting this goal and maintaining the integrity of essential
public services requires that governments anticipate trends and changes that could
affect the environment, economy, and community wiedling. Because otiate change
will affect a broad range of community assets and government services, operations and
L2t A0& FNBIFAZ LINBLI NAYy3I F2NI OfAYFGS OKFy3S
risk management.

A Localities, regionsand states are on the front lines of climate change impacts, and
have a responsibility to respond Climate change is a global trend, but one which
localities, regionsand states will experience to different degrees and in different ways.
Also, by natue, public programs and policy strategies designed at the federal or
international level have a limited level of specificity, whereas local, regiandlstate
governments are in a stronger position to tailor climate change preparedness strategies
to their specific circumstances and to the unigue set of climate change impacts that they
expect to face. Therefore, while higher levels of government can and should provide
funding and support for climate change preparedness strategies on the ground, local,
regional, and state governments have an equal or even greater responsibility to plan
proactively as well.

15



A Proactive planning is more efficient and less costly than responding reactively to
climate change impacts as they happeiaking proactive steps to bkekible and to
anticipate and address expected impacts can save money and protect thbeirgl of
communities. For instance, considering the impacts of climate change on water supply
and demand in design criteria for a new water source can help enbatdhe new
source meets future water needs and may be less costly than having to expand it in the
future.

A Thinking strategically can reduce future risk8eing proactive and strategic in planning
for climate change impacts can create opportunities fadifying preseniday policies
and practices that can increase vulnerability to climate change.

A Thinking strategically can increase future benefit8eing proactive can create
opportunities for capitalizing on some of the benefits of climate changerm&iawinter
temperatures could lead to cost savings from reduced winter road maintenance
requirements.

AlTYGAOALNF GAYy 3 FdzidzNBE OKFy3aSa OlFyYy FRR @It dzS
cost. Preparing for climate change impacts may provide opportunibesdd value to
SEAAGAY3T OFLAGEE LINR2SOGaD Gt A33eol Ol Ay 3¢
wastewater facility expansion, for example, reduces marginal cost of adding the
reclaimed water system while providing buffering capacity against projestadr
supply impacts.

Many of the strategies suggested to reduce greenhouse gas emissions and address the impacts
of climate change will have additional, positive impacts beyond reducing our impact on the
environment. Key besfits include®®

A Save Taxpayer DollarsActions that reduce global warming pollution also reduce
electricity and fuel use, minimizing energy costs for citizens, businesse$ycal
governments. IN2006 KNR dza K L/ [ 9L Q& / AUA Qignnmoethan/ £ A Y
160 US local governments reped collected savings of oveB2nillion tons of global
warming pollution and $600 million in related energy and fuel costs.

*u.s. Mayors Climate Protection Agreement Climate Action Handbook
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A Build the Local Economy and Create JolBscreased energy costs and the provision of
new energy services and technologies (eegergy efficiency and renewable energy)
give local government and private firms a competitive edge. Demand for energy
efficient products and services and for new or alternative energy technologies expands
localbusiness and creates local jobs.

A Improve Air Quality and Public HealthReducing global warming pollutants also helps
cities comply with federal air quality regulations and preserves federal funding for local
projects. These strategies ultimately cred¢ss air pollution, which results in fewer air
quality-related public health impacts, such as asthma and other respiratory ailments.

A Improve Community Livability Cutting global warming pollution includes measures
that also reduce auto dependency atrdffic congestion, clear the air, and contribute to
more efficient land use patterns and walkable neighborhoods. In combination, these
types of measures can help build a more livable community.

A Create a Legacy of Leadershiffaking action on climathange provides tarigle
benefits to citizens todagnd ensures that future generations will have access to the
resources that support healthy, prosperous, and livable communities.

What is a Climate Action Implementatio n Plan?

A Climate Action Implementation Plan focuses primarily on reducing greenhouse gas emissions
AyOf dzZRAYy3 SYAaarizya NBadzZ GAy3I FNRY 020K GKS
community as a whole. It typically includes an analysis of the dppities to reduce

greenhouse gas emissions resulting from energy use in transportation, solid waste disposal,
building, lighting, wastewater treatment, and water delivery. Some local governments also
include environmental opportunities beyond reducingeegyt such as the development of
renewable energy resources, the conservation of natural resources, forestry/urban forestry,
agriculture, and green jobs. A Climate Action Implementation Plan often addresses the co
benefits of its initiatives, such as immiag air quality and public health or reducing stormwater
runoff.

A Climate Action Implementation Plan is different than a Sustainability Plan. A Sustainability
Plan typically includes an overarching goal to reduce greenhouse gas emissions, in &ldition
addressing a set of environmental, econonaind social equity goals. It takes into account the
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interrelated issues of climate change, population change, land use, infrastructure, natural
resources management, quality of life, public health, and ecanatavelopment. In this vein,
a Climate Action Implementation Plan focuses sustainability efforts that directly impact climate
change, and in the future, the scope could be expanded to become a Sustainability Plan.

Legislative Framework

On February 12005, the Kyoto Protocol, the international agreement to address climate
disruption, became law for 169 countries and the United States is not among them. For 38 of
the countries with the most advanced economies, the Protocol sets binding legal commstment
to reduce greenhouse gas emissions on averagébetow 1990 levels. If the United States

had ratified the Kyoto Protocol, our nation wouldve beerrequired to reduce greenhouse gas
emissions by 7% below 1990 levels by 2012. By not ratifying the Ryatocol, efforts to

address climate change were left to state and local agencies.

In June2013 President ObamdB f S+ aSR GKS bl A2y Qa [/ fAYFGS
series of actions to reduce greenhouse gas emissian thee United States. These actions
include:
A Reduce power pollution from power plants;
Accelerate clean energy leadership;
Build a 21" century transportation sector;
Cut energy waste in homes, businesses, and factories;
Reduce other greenhouse gasiissions; and
Demonstrate federal leadership.

> > Dy > D

In addition, there has been a series of executive orders to reduce carbon pollution, prepare the
United States for the impacts of climate change, and lead international efforts to address global
climatechange.

I Of

The State of Washington, through Governor&& A NB Qa 9 E S-GedfiihaeShamdéR S NJ n T

Challengghas adopted greenhouse gas emission reduction goals for the state:
A Reduce greenhouse gas emissions in the state to 199Glbye2020, a reduction of ten
million metric tons below 2004 emissions;
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A Reduce greenhouse gas emissions in the state to 25% below 1990 levels by 2035, a
reduction of 30 million metric tons below 2004 emissions; and

A Reduce greenhouse gas emissions in thgeso 50% below 1990 levels by 2050, a
reduction of nearly 50 million metric tons below 2004.

These goals are overall statewide reduction goals, across all sectors and sources of emissions.
The state has not yet assigned targets for the regions ofta, nor for individual sectors.

In April 2014Governor Inslee announced executive action to reduce carbon pollution and
promote clean energy. Known as Washington State Executive Ordet (ashington Carbon
Pollution Reduction and Clean Energy Agtithe Order outlines a series of steps to cut carbon
pollution in Washington State and advance development and use of clean energy technologies.
Highlights of this Order include:

A Reduce carbon emissions through new-@mg-rade program;
End use of elddcity generated by coal;
Develop clean transportation options and cleaner fuels;
Accelerate development and deployment of clean energy technology;
Improve energy efficiency of the places where we work and live; and
WSRdzOS &aidlFdS 320SNMy/YSyiQa OFNb2y F22iGLIN

v v D>y D> D

According to Vision 2040, a lotgrm commitment to sustainable growth, clean transportation,
and environmentally friendly development practices will reduce greenhouse gas emissions and
create healthier communities. Vision 2040 setsintywide planning policies, éfuding a set of
goals for the avironment, and a more specific set of goals addressing climate change. Vision
2040 calls for reducing our contribution to greenhouse gas emissions and preparing for the
anticipated impacts bclimate change. This includes efforts to maximize energy efficiency and
increase renewable energy, reduce greenhouse gas emissions of new vehicles, reduce motor
vehicle miles traveled, improve the convenience and safety of nonpolluting transportation
modes such as bicycling and walking, protect the natural landscape and vegetation, and
increase recycling and reduce waste. These policies include:

A MPRENn20:! RRNBaa GKS OSYyidN}ft tdz3S0G {2dzyR NBIA?2
by, at a minimum, comnting to comply with state initiatives and directives regarding
climate change and the reduction of greenhouse gases. Jurisdictions and agencies
should work to include an analysis of climate change impacts when conducting an
environmental review process der the State Environmental Policy Act.
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A MPRER21: Reduce the rate of energy use per capita, both in building use and in
transportation activities.

A MPRER22: Pursue the development of energy management technology as part of
YSSGAy3 (GKS N&SSIA2yQa SySNHeE Yy

A MPREnR23: Reduce greenhouse gases by expanding use of conservation and
alternative energy sources and by reducing vehicle miles traveled by increasing
alternatives to driving alone.

A MPREN24: Take positive actions to reduce carbons, such asasurg the number of
trees in urban portions of the region.

A MPRER25: Anticipate and address the impacts of climate change on regional water
sources.

TheKing County Countywide Planning Policies, which were ratified by the City of Redmond
Cauncil, provide countywide policy direction for many issues related to growth management;
including a new section on air quality and climate change. These policies include:

A EN16. Plan for land use patterns and transportation systems that minimize air
pollution and greenhouse gas emissions including

0 Maintaining or exceeding existing standards for carbon monoxide, ozone, and
particulate;

o Directing growth to Urban Centers and other mixed use/kdghsity locations
that support mass transit, encourage norotorized modes of travelnd reduce
trip lengths;

o Facilitating modes of travel other than single occupancy vehicles, including
transit, walking, bicycling, and carpooling;

o Incorporating energygavingstrategies in infrastructure planning and design;

o Encourging new development to use low emission construction practices, low
or zero net lifetime energy requirements Y R ¢ ANBS Sy ¢ o0dzAf RAYy 3

o Increasing the use of low emission vehicles, such as efficient elpotsiered
vehicles.

A EN17: Reduce countywide sources of greenhouse gas emissions, compared to a 2007
baseline, by 25% by 2020, 50% by 2030, and 80% by 2050. Assuming 1% annual
population growth, these targets translate to per capita emissions of approximately 8.5
metric tons of capon dioxide equivalent (MTGE) by 2020, 5 MTGE by 2030, and 1.4
MTCQe by 2050
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A EN18: Establish a greenhouse gas emissions inventory and measurement framework for
the use by all King County jurisdictions to efficiently and effectively measure progress
toward countywide targets established pursuantRolicy EN17.

A ENI18A King County shishssess and report countywide greenhouse gas emissions
associated with resident, business, and other local government buildings, on road
vehicles and solid waste at least every two years. King County shall also update its
comprehensive greenhouse gas ssions inventory that quantifies all direct local
sources of greenhouse gas emissions as well as emissions associated with local
consumption at least every five years.

A EN19: Promote energy efficiency, conservation methgaisd sustainable energy
sources ¢ support climate change reduction goals.

A EN20: Plan and implement land use, transportation, and building practices that will
greatly reduce consumption of fossil fuels.

A EN21: Formulate and implement climate change adaptation strategies that address the
impacts of climate change to public health and safety, the economy, public and private
infrastructure, water resources, and habitat.

In 2014King County Executive Constantine and Mayor Bassett of Mercer Island convened two
Elected Official Working Summits on Climate Change. The goal of these meetings was to
convene elected officials from King County cities to work towards a collaboratioé 3eint
CountyCity Climate Commitments that woultelp achieve significant reductioisregional

and local greenhouse gas emissions. Information presented at the Summits demonstrated that
getting to an 8@6greenhouse gas emissions reduction target2®0is possible. There are

diverse strategies that can be packaged together and carried out in phases to get the region on
track to achieve deep greenhouse gas reductions.

Redmondds History of Climate Chang

A number of U.S. cities (1,060ies, 34 in Washington including Redmond) have endorsed the
U.S. Conference of Mayors Climate Protection Agreement. Participating cities commit to take
the following three actions:
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~

wSigned U.S. Conference of Mayor's Climate Protection
Agreement which commits the city to reducing greenhou
gas emissions

wConducted inventory of existing city programs to help
achieve the goals of the Climate Protection AgreementJ

~

wCity of Redmond's baseline year for greenhouse gas
measurement

J

~\

wCity of Redmond becomes member of ICLEI

J

~
WEECBG energy efficient improvements implemented
wCity Council and Planning Commission hold joint meetin
establish sustainability as the overarching theme for the
Comprehensive Plan Update
J

wCity of Redmond is founding member of the King Count;
Cities Climate Collaboration(K4C)
wRedmond signs K4C Pledge and Interlocal Agreement

wlmpact Redmond website launched

Action Implementation Committee

wCouncil adopts resolution outlining city operations
greenhouse gas and energy consumption reduction
strategies

for public advocacy on green building programs

S CECECECEL S 4

wCity establishes a Climate Action Steering Board and Clilnate

wCity wins Master Builders Association Green Hammer AWar

1. Strive to meet or beathe Kyoto Protocol

. targets in their own communities, through actien
ranging from antispraw! landuse policies to urban
forest restoration projects to public information
campaigns;

2. Urge their state governments, and the
federal government, to enact poles and
programs to meet or beat the greenhouse gas
emission reduction target suggested for the United
States in the Kyoto Protoanl7% reduction from
1990 levels by 2012; and

3. Urge the U.S. Congress to pass the
bipartisan greenhouse gas reduction legislatio
which would establish a national emission trading
system.

to

The City of Redmond signed the U.S. Conference of
Mayors Climate Protection Agreement in 200By
signing this agreement, thatg formally
acknowledged its interest and commitment to help
implement strategies to reduce greenhouse gas
semissions and global warming. As a result, in 2007
city staff conducted an inventory of existing city

programs that advanced various aspects of sustainability.

It was discovered theity was actually doing muakork that touched upon the three legs of
sustainability; howevetthis work was occurring innauncoordinated fashion. An dubc team
was created which took this information and presented it in a comprehensive sustainability
context. A Sustainability A&gda and Action Plan werformulated and signed by the &jor

itemizing specific tasks to accomplish.

These tasks included establishing benchmarks of carbon

emissions (footprint) and measuring system, promoting an-@titig of vehicles campaign,
diesel ehicle retrofits, improving mileage for city vehicles, expanding the Commute Trip
Reduction program, energy audit for city facilities, conversion of traffic lights to LED lights,
developing sustainable building practices, and integrating sustainabildycityt culture.
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Some of these tasks have since been implemented
However, with the change in administration,
sustainabilly work was tabled to focus on the
Budgeting by Priorities process. With the recogniti
through the budgeting process that sustainability
(Clean and Green Priority) is of major importance
YR GKNRdzZZIK [/ 2dzy OAf Qa
initiative, gaff refocused their efforts.

:

In 2009under the Green Lifestyles/Green Buildings
0dzZRISG 2FFSNI YR [/ 2dzy OA
all past sustainability work and conducted meetings
with key groups across the organization. Staff
evduated the aspects that limited previous
sustainability efforts, such as a lack of a coordinate
approach, city commitment, funding, and meaningf
baseline data. A framework strategy was developg
to address the environmental leg of sustainability
calledGreen Centennial.

Community Vision Statement
" In 2030 Redmond citizens describe thei
community as one that is complete,
offering a wide range of services,
bR LIL2 NLidzy AGASAS | yR
community that has acted to maintain a
balance among the three pillars of
sustainability, while accommodatin
2 AroliBh Gndl ahange. As g misulll & ¢
WwWSRY2yRQa KA3IK | dz
natural features, distinct places, and
character are enhanced. The
O2YYdzyAlleQa S@2f dzi
woven the small town feel aflder,
esggbfished pejghporhpogspvghang
ey SNHe” [ YR @QAUl t A
* centers. The result is a place where
people are friendly, often meet others
they know and feel comfortable and
dconnected. It is a place where diversity
and innovation are embraced, and actio
Hlis taken to achieve comunity objectives.
ddoa I LIXFOS GKI
variety of ethnic backgrounds, which
O2y GNROGdzGS G2 GKS
culture.

P
g
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This strategy organized the environmental element into four realms: Energy Conservation and
Carbon Reduction, Waste Management and Resource Conservation, Sustainable Development
and Green Infrastructure, and Ecosystem Conservati@hStewardship. Each realm consisted

of related programs, actions and measures to facilitate cooperation aadewation. The By
targeted key actions related to Energy Conservation and Carbon Reduction which included

RSGSNXYAYAY3

0 Kl SarbOnifdotprintaestablisBinglprotdcals/for measuring, CO

emissions for development proposals, and applying for an Energy Efficiency and Conservation

Block Grant. These tasks have since been comple

ted.

The Council continued to be briefed on actionketa to advance sustainability in 2010 and
2011. In order to better organize these actions and develop a comprehensive framework, staff

recommended and Council concurrealdevelop a Cli

mate Action Implementation Plan.

Shortly trereafter, the City began its stateandated periodic Comprehensive Plan update.
This update revolved around the concept of sustainability, and sustainability became the

guiding and organizing principal for the update. At

the commencement of the updatess,
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the CityCounciland Planning Commission jointly agreed upon sustainability principles which
provided an update context and strategy that was implemented throughout the Comprehensive
Plan. Sustainability became the lens throughchhall policies wre evaluated.

A new subsection entitle@limate Change/as adied to the Natural Environmentiement of
the Comprehensive Plan and adopted by Council in
2012. Policies in this new section include:

In Redmond a sustainableommunity means:
. . . . A Having a shared community identity that
A NE‘124 Deve|0p a Cllmate ACtIOn Plan, WhICh is Specia' and unique’ based on

includes greenhouse gas em@ss reductions Redmondd6s beautiful

f he i environment, its vibrant employment
targets for the ay. areas, and diverse community of

A NE125: Achieve greenhouse gas emissions residents;

. . . . . A Having equitable access to goods,
reductlor?s in both mur_1|C|paI op_eratpns and the services and employment;
community at large, with attention given to A Having housing voices that are accessiblg
social equity. to resm!grjts with various incomes, ages

, ) . and abilities;
A NE126 Include analysis of climate change A Valuing environmental quality and

impacts when conducting environmental reviey  Supporting choices that minimize impacts
. . to the environment;
under the StateEnvironmental Policy Act (SEPA). 4 recognizing the importance of community
A NE127: Promote the reduction of greenhouse awareness, educationand engagement;
. . and
gases by expanding the use of conservajrmn and A Having a strong local economy.
alternative energy sources and by reducing
vehicle miles traveled by increasing alternatives to driving alone.
A NE128: Take positre actions to reduce carbons, such as inciregaghe number of trees
in the aty.
A NE129:LRSYGATFE YR | RRNBadaa GKS AYLI Oda 27F Of )
systems.

Around this same time (2011), tiidty actively engaged regionally on climatieange
discussions and became a founding member of the King Cdtitigs Climate Collaboration
(K4C). As such, Redmond was one of the first signers of the King -CitiggyClimate Pledge
and one of the first signers of an Interlocal Agreement betweencities and King County to
foster continued regional collaboration on climate change matters.

The City Council and Mayor have acknowledged an interest in and commitment to help

implement strategies to reduce city operational greenhouse gas emissimahsraergy

consumption. Council provided initial guidance for the development of a Climate Action

{GN) 0S3e o0lFaSR 2y adl¥FF NBO2YYSyYRIGA2ya F2O0dza
initial work on sustainability.
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In 2012 a Climate Action Stemgi Board made up of the Mayor and Directors Tewas
establishedproviding highlevel guidance to staff efforts and demonstrating organizatinde
commitment. Additionally, a Climate Action Implementation Committee foased. This
interdepartmental saff committee provides recommendations to the Steering Board for
consideration, and takes Board guidance as direction for projects and other climate protection
actions. There have been numerous briefings wiltle Council over the years) May 2013,
Resolution No. 1387(AM) was passed which identifies and supports government operations
greenhouse gas emissions and energy consumption reduction strategies (see Appendix).

The @y realizes there are some real opportunities to affect climetange at the local level

and create greater efficiencies in city government, while at the same time providing a resilient
community, improving public health and quality of life, fostering economic prosperity,
enhancing environmental stewardship, and gtiating innovation.

In 2008the City became a member of IGILBtal Governments for Sustainability. ICLEI is an
international association of over 1,000 local governments providing national leadership on
climate protection and sustainable developmemeinga member, this gave stidhccess to
valuable resources and programs which helped create the impetus to reframe its efforts in
becoming a sustainable citywW SRY2y R A& dzaAy3a L/[9LQa CAGS
process for guidance to address climate change and rdadizefits.

Figure5, ICLEI Five Milestones for Climate Mitigation  Milestone 1 Conduct a Baseline Emissions
Process

Inventory and ForecastA greenhouse gas

Milestone . . .
One emissions inventory lays the groundwork for
/ ooy 99 \ successful climataction and energy savings. This
s involves a cargful measur.ement and ana_IyS|s of all
e Lo GHG sources in order to inform GiH&&uction
Monitor & ' Establish . .
Vesity Resuts Reduction goals, guide the action plan to meet those goals

Target
' l and to benchmark performance over time. This

step includes establishing a éwast year to assist

Mtosone sk in planning and monitoring progress. The City of
Develop Camate Redmond conducted this inventory and forecast,

the results of which are in this document.

aAft
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Milestone 2 Adopt an Emissions Reduction Target for the Forecast: An emissions reduction

target is an essential step in the climate action process. Cities can pass a resolution establishing

a target for government operations or community. It both fosters political will and creates a
framework that guides the planning and implementation of megas. Many local governments

choose to set shoft medium, and longterm targets of varying degrees. Discussion on the City

2T wWSRY2yRQa GIFNBSGO Ad Ay ®dEKS OKI LJGSNI abl D wS

Milestone 3 Develop a Climate Action Plafhe local governmerthen develops a Local

Climate Action Plan, ideally with robust public input from all stakeholders. The plan details the
policies and measures that the local government will take to reduce greenhouse gas emissions
and achieve its emissions reduction targebst plans include a timeline, a description of
financing mechanisms, and an assignment of responsibility to departments and staff. In
addition to direct greenhouse gas reduction measures, most plans incorporate public
awareness and education. This docenhis the result of Milestone Three

Milestone 4 Implement Policies and Measures: Milestone Four begins the process of
implementing the policies and measures contained in the Climate Action Plan. Typical policies
and measures include energy efficienmprovements to municipal buildings and water
treatment facilities, streetlight retrofits, public transit improvements, installation of renewable
power applications, and fleet management. A discussion on how the City of Redmond will
implement the suggestegdolicies is gailable in the Implementationhapter.

Milestone 5: Monitor and Verify ResultsMonitoring and verifying progress on the
implementation of measures to reduce or avoid greenhouse gas emissions is an ongoing
process. Monitoring begins onceaasures are implemented and continues for the life of the
measures, providing important feedback that can be used to improve the measures over time.
A timeline for monitoring results is laid out the Monitoring and Reportinghapter.

Although Redmondi ISy SNYI ffe& F2ft2gAy3 L/[9LQa Y2RSt 2
2011 the City Council elected not to adopt greenhouse gas emissions tahggtisad he

Councilpromoted a model of continuous improvement and deferred establishing targets.

Gouncil also recommended focusing on GHG emissions reduction strategies for city operations,
particularly energy efficiency for city faadis, fleet conversion and rigéizing, and

environmentally friendly purchasing strategies. However, performance unesselated to

GHG emissions and energy consumption were included in the Predictable Development

Permitting offer in the 2012014 adopted city budget. Specifically, these measures are for

2013, no overall increase and in 2014 a 1% reduction in greeplgasemissions and energy
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consumption for ity operations.] 2 4 S@SNE (KS aDI D wSRdzOGAZ2Y ¢ NI
recommended targets in light of regional GHG emissions reduction targets.
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Redmondfi KNP dzZ3K dzaS 2F L/ [9LQa /€SIy ' AN/ EAYLGS
benchmarking its greenhouse gas emissions and energy consumption for city operations and

the community forthe years 2008, 2009, 2012011, and 2012 This benchmarking process

wasthe first undertaking for the i/ to establish a baseline from which future measurements

can be compared.

Greenhouse Gas Inventory

Greenhouse Gas (GHG) emissions in city operations for baseline years 2008 through 2011 were
established for the following sectors:
A Buildings and facilities (includes parks);
Street lights and traffic signals;
Water delivery facilities;
Wastewater facilities;
Vehicle fleet;
Employee commuteand
Other process fugitive (i.ewaste, chillers)

v v v > D> D

Eat of these sectors will be explored in more detail later in the document. Buildings and
facilities and the street lights and traffic signals data will be explained in the Buildings and
Energy section, water delivery facilities and wastewater facilitiddo@ilooked at in more detail

in the Natural Resources section, and the vehicle fleet and employee commute will be explored
in the Mobility section of this document.

Data was gathered from various sources, including Puget Sound Energy for electdcity an

natural gas consumption, water consumption data from the water utility and Cascade Water
Alliance, sewage output from the sewer utility, generator inventory from the Public Works
Department, billing records from the Finance Department, fleet data from Pk O 2 2 NJ Q&
CNIYyavYly ! yAld LY@SyGd2NE wSLERNISX 2NARIKG wdzyadl
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commute trip reduction data, trash generation and recycling data from Waste Management,
employee data from Human Resources, and building occupancy amd dboperations data

from various city departments. This data was entered into the ICLEI CACP program to generate

detailed reports for each sector identified above, including individual city buildings. These
reports describe tons of carbon dioxide (E@ounds of nitrous oxide @g9), pounds of
methane (Cl), and tons of equivalent carbon dioxide (efL&s well as energy consumption in
million metric British thermal units (MMBfuand cost. Essentially, the £&0, and Cllare
converted to display in eG@ NJ & S |j dafb@nldibx@lgh Summary data is provided in
below. Adetailed analysis for these sectors can be found in subsequent pages

Figure6, City Operations Greenhouse Gas Emissions

City Operations Greenhouse Gas Emissions
(tons of eCO,)

Tons

Sector

W 2008
m 2009

2010
m 2011
m 2012

Staff generated
comparisordata for
2008, 2009, 2010,
2011, and 2012
These ilve years
represent a
GodzaAySaa I a
scenario for the City
of Redmond. The
equivalent carbon
dioxide emissions by
each sector of city
operations across
the fivebenchmark
years are displayed

in Figure 6 The eC@emissions remain relatively constant, some sectors slightly increasing
while others slightly decreasing. The jump in the streetlights and traffic signals sector in 2010 is
the result of more accurate data receivédm Puget Sound Energy, not necessarily due to a

real change in GHG emissions generated.

The top three sectors in city operations that generate the most GHG are buildings and facilities,
employee commute, and vehicle fleet. The baseline data willinédpm which sectors have
the most room for improvement. This will help prioritize actions and make strategic decisions

on the CAIP.
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Energy Consumption

Energy consumption was also analyzed across the sectors for each of the benchmark years.

Figure 7showsenergy use by the city across the sectors between 2008 and. 201

Total energy consumption for each of thee years is corparabler 86,938 MMBtu for 2008;
93,936 MMBtu for R09; 91,396 MMBtu for 201®6,982 MMBtu for 2011and 99,948 MMBtu

for 2012

Figure?, City Operations Energy Use Comparison by Sector, ZIi®

45,000

40,000

MMBtu

City Operations Energy Use Comparison

35,000 |
30,000 |
25,000 -
20,000 |
15,000
10,000

5,000 -

Buildings and Street Lights Water Wastewater Vehicle Fleet Employee
Facilities and Traffic Delivery Facilities Commute
Signals Facilities
Sector

m 2008
W 2009

2010
m2011
w2012

GHG emissions
tend to parallel
energy
consumption.
Therefore, similar
to GHG emissions,
the top three
energy use sectors,
in order, are
Buildings and
Facilities, Employee
Commute, and
Vehicle keet. Also
similar to the GHG
emissions data, the

jump in energy consumption in ther8etlights andTraffic $ynals sector is due to more
accurate 2010 data received from Puget Sound Bnerg

The total cost to operate these city facilities has increased 845,489 in 2008 to
$2,361,566n 2012. The financial cost for each City Operatisastor is laid out in Table 2
This table shows the annual amount spent on energy in eachesktBectors and eothat has
changed over the fiveenchmark years. Efforts to reduce energy uses will also reduce
greenhouse gas emissions and could have a significant impact on energy costs.

Since 2008he City of Redmond has spent $10,755,167 on enavgjust oveitwo million

dollarsannualy ¢ KS 3INBI G4Sad

SELISYRAGAZINBE OFYS FTNRY

facilities. On average¢he City of Redmond spent $78B0annually on energy costs in this

sector. Detailed reports generated by the ICLEI CACP software disclose GHG emissions, energy
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consumption, and energy cost by city building. The data can be further translated down to a
scale of output or consumption per 1,000 square feet, per hour of operadioper occupant.

Table2, City Operations Energy Costs by Sector, 20082

$602,263 $808,870 $796,541 $819,584 $886,035

$559,944 $617,487 $656,596 $692,713 $687,346

$174,403 $205,497 $214,143 $183,431 $179,883

$34,673 $43,089 $42,934 $47,833 $48,631

$374,206 $518,496 $466,107 $534,791 $559,671
$1.74 million $2.19 million $2.17 million $2.27million  $2.36 million

Building comparison data can be an extremely helpful tool when determining which facilities to

target for energy audits and/aetrofits. For instance, in 201the Public Safety Building (94,975

square feet) generated® tons of eCQ consumeds,966MMBtu of energy, and cost $16¥%3

to pay for that energy. In comparisim2012thed 6@ Q& [ 995 / SNIAFASR [/ A
square feet) generated(l less tonof eCQ, 408 less MMBtu of energy, and cost $9,16%s

annually. Further analysis reveals that the Public Safety Building generates 8.8 tops eCO

consumes 73.3 MMBtus, and costs $1,696 per 1,000 square feet; whereas City Hall generates

6.5 tons of eC¢&) consumes 65.2 MMBtus, and costs $1,343 per 1,000 squareTtastfurther

discussedn the Buildings and Energy section of the Climate Action Implementation Plan. More
details on per building energy use are available in Table 1

The second largest&nNH & 02ai 0O2YSa FTNRBY (GKS OAGeQa aidNB!
relatively low energy consumption of these efficient street lights and signals, the City of

Redmond paid nearly@7,000 to Puget Sound Energy in 201Phis high cost despite thew

energy consumption may have more to do with the flat rate the City ohiRed pays PSE for

street lightsthan the actual amount of energy used. This cost disparity is addressed in the

Buildings and Energy section.
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In 2012 the Cityspent over half a iilion dollars to fuel and operate the fleet vehicles. This is
roughly a 436 increase ar 2008, or a difference of $1@D0. Over theiYe years this data

was collected, the average cost per gallon of gasoline in Washingiindted between $1.61
and$4.25'" These fluctuations in price are expected to continue, which makes budgeting for
future fuel use difficult. Suggestions to reduce our fuel consummirenaddresse in more

detail in the Mobility section.

Criteria Air Pollutants

While greenhouse gases have a global effect, contribute to climate change, and can last more
than 100 years, criteria air pollutants have a leta regional effect on air quality and can

dissipate in hours or days. Clean energy measures that reduce catepallutants, therefore,

can result in almost immediate local improvements in air quality and human health. Strategies
addressed in this Climate Action Implementation Plan to reduce greenhouse gas emissions may
also reduce the emissions of these critesiir pollutants, which will in turn improve the local air
gualityand health of Redmond citizens

Criteria air pllutants emissions (in poundshitric oxide (NG), sulfur oxide (S carbon
monoxide (CO), volatile organic compounds (VOC), and pargamlatter ten microns in size
(PM10 - were determined for the fivdbenchmark years. Similar to GHG emissions, criteria air
pollutants emissions were categorized into the same sectors.

Summary data is provided belowigure 8&hows a comparison of dile years together by air
Figure8, City Operations Criteria AlPollutants, 20082012 po||utant_

City Operations Criteria Air Pollutant Emissions The biggest generator of N@ the

Buildings and Facilities sector

1800000 (around 14675pounddyear), closely

160,0000 followed by theVehicle Fleet secto

140,0000 at approximately 12,000

romee o poundgyear. Buildings and Facilities
2010 by far produce the greatest amount

= of SQacross the sectors, avnd

200,000.0

100,000.0

Pounds

80,000.0

60,000.0

w2012

40,0000 | 9,000 poundgyear. Carbon
200000 1 monoxide is clearly tied to vehicle
0.0 + . .
Nitric Oxide  Sulphur Oxide Carbon Volatile Organic  Particulate emlsslons, and as Such, Employee
(NOx) (SOx) Monoxide (CO) Compounds Matter 10 ) A
(VOC)  Microns (PM10) Commuteis the biggest seot

Criteria Air Pollutant

v http://www.washingtongasprices.com/retail_price_chart.aspx
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generator hovering around 10200 poundgyear, followed by the Vehicle Fleet sector at
roughly &,000 poundgyear. Similarly, VOC emissions are largely produced by Employee
Commute just over10,000poundgyear) andVehicle Fleet (gmoximately 6,80 pounddyear).
Lastly, the largest generator of PM10 is the Building leacilities sector, at about 36
poundgyear. These analyses show where to focus reduction efforts for particular criteria air
pollutants.

Carbon monoxide is thmost prevalent criteria air pollutant emission of those ideetfabove,
generally between 165,000 and 1,850 pounds annually. The biggest two sectors generating
these emissions, in order, are Employee Commute and Vehicle Fleet. The next most prevalent
criteria air pollutant, which is by several orders of magnitude less, is nitric oxide, followed by
volatile organic compounds, sulfur oxide, and lastly particulate matter ten microns in size.

Greenhouse Gas Inventory

Community GHG emissioasd criteria air pollutants emissions were generated for baseline
years 2008, 2009, 2012011, and 2012 This analysis is split into the following sectors:
A Residential,
Commercig
Industrial,
Transportationand
Waste

> > >y >

Information was gathered from variis sources, including: Puget Sound Energy community

energy consumption data,.8 Census Bureau data, WA DepartmehtCommerce data, city

business licenses, road length and vehicle trip data from the Transportation Division,

Washington State Departmenffo ¢ NI Y aLIR2 NI F GA2y Qa 02 {5h¢0 ¢ NRLJ
and city waste and recycling data from the Natural Resources Division. This data was entered
Aya2 L/[9LQa /!'/t az2FaelNB (2 3ISYSNIGS RSOF AT
These reprts describe tons of carbon dioxide (§Qpounds of nitrous oxide ¢g9), pounds of

methane (Cl, and tons of equivalent carbon dioxide @@r eCQ), as well as energy

consumption in MMBtu. The GAONO, and Cldare converted to display as @0 Staf

generated comparison data féive years 2008through2012 This data is provided Kigure

0.
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Figure9, Community Greenhouse Gas Emissions, 20082

¢tKS O2YYdzyAleQa G20l € ) . .
eCQhas been slightly Overalféommunlty GHG Emissions

dropping over the past (eCO2)
few years, 10,000,000 - 9,257,150
approximately 24,000 8,000,000 -
ol

tons from 2008 to 2009 % 6,000,000 -

i B
and approximately R 4,000,000 -
31,000 tons from 2009 | S

. 2,000,000 - 1,245,109 1,220,752 1,189,484 1,286,813
to 2010. Howevernn
I —
2012 more accurate 0 T '
2008 2009 2010 2011 2012

transportation data
was available resulting
in a dramatic community increase @CQ emissions. This sevdald increase resulted in 2012
community greenhouse gas emissions of 9,257,150 tons.eCO

Year

The largest community sectoegerating GHG emissions is thafdsportation sector. This

comes as no surprise since transportatiorhis largest generator of GHG emissions in

Washington State. Waste is the sector generating the least GHG emissions, largely due to the
fact that Redmond does not landfill or incinerate in the city. This number would be

considerably larger if the waste m&arement took into account the ligcle emissions of

waste. The \Wstesectormay not have a large impact in Redmond, but it will impact regional
emissions and should not be ignored. The impact of waste on greenhouse gas emissions will be
explored in moradetailin the Waste & Recycling action category

The order of GHG emissions generated from greatest to least in the thnegning community
sectors is Commercial, Residential, and Industrial. Dhent&rcial setor generates
approximately 2.@8imes nore GHG emissions than thestdential sector and approximately
four times more GHG emissions than tinelustrial sector.

Table3, Average eC&for Commercial and Industrial Businesses

Unit Commercial Industrial
Per 1,000 sq. ft. 18.4 tons 11.6 tons
Per Employee 7.4 tons 9.5 tons
Per Establishment 150.7 tons 167.9 tons
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Detaikd indicator reports for 2014 K 2 ¢ w S Rer éagitR GHG emissions at 2ofs of
eCQ and pe household GHG emissions at @8s of eC@ Commerciaand industrial GHG
emissions can be equated to egJger 1,000 square feet, per employee, and per establishment.

Energy Consumption

Energy consumption was also analyzed across the sectors for each of the benchmark years
within the community.

Figurel0, Community Energy Consumption, 202812

Sector comparison data

Community Energy Consumption shows commercial users

(MMBtu) are by far the greatest
120,000,000 consumers of electeity,
100,000,000 reaching approximately
g P00000% 815,000,000 kWh in 2012
= 60,000,000 This is several orders of
40,000,000 .
magnitude greter than the
20,000,000 Residential andndustrial
NN N N e N

2008 2009 2010 2011 2012 sectors.
Year

Residential energy
consumption dropped off in 2010. It is difficult to attribute this change to any particular reason
without detailed investigation. The recorded daily average mean temperature was warmer in
the winter months and cooler in the summer mibis in 2010 than 2009. In 2011 residential
electricity and natural
gas consumption
jumped back up to levels
higher than experienced
in 2009. Itis not due to 12,000,000
a decrease in residential 10,000,000

energy customers £,000,000 -
because there were o

. . 6,000,000 - M Residential
more residences using = Commercial
both electicity and 4,000,000 1 Industrial
natural gas in 2010 than 2,000,000 - —
there were in 20009. 0

However, Wlthout 2008 2009 2010 2011 2012

Sector

Figurell, Community Natural Gas Consumption by Sector, 2082

Community Natural Gas Consumption Sector
Comparison

Therms
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further analysis, one can only speculate the reasons.

Similar to the Bsidential sector, commercial energy consumption dropped in 2010. This is
likely due to a combination of facteincluding weather conditian It is interesting that the
Gommercial sector natural gas consumption increased (very close to 2009 level) while
electricity consumption decreased between the years 2010 and 2Qi/rall, however,
commercial energy consurtipn has been decreasing since 2@kpite the increase in the
number of PSE commercial customers

Detailed indicator reports estimate energy consumed at a smaller scale for each of the three
sectors. For instance, in 201l average enmyy consumegber capita was 30IMBtu and the
average energgonsumed per household was 68.4 MMBtu. In 26@&mercal users on
average consumed 153 MMBtu per 1,000 square feet ofape, 62.IMMBtu per employee,

and 1,260.2MMBtu per establishment. For industrialars in 202, energy onsumption
averaged out at 104MBtu per 1,000 square feet of spa@9.5MMBtu per employee, and
1,583.21 MMBtu per establishment.

Unlike both residentiashnd commercial customers, thedustrial sector increased in electricity
andnatural gaonsumption in 20102011, and 2012 There were only a few more industrial
electricity customers in 2010 than in 2009 and a few less natural gas customers in 2010 than in
2009. The number of industrial customers has been slightly decreasiagthe past three

years. Again, without more detailed analysis of the types of industrial users, it is difficult to
attribute the electricity consumption increase to a particular reason.

Figurel2, Community ElectricitfConsumption by Sector, 2068012
The geatest natural gas user

kwh

. . . . is the Rsidential sector,
Community Electricity Consumption Sector " .
S Comparison reachirg approxmg ely
S 9,500,000 therms in 2012
900,000,000 . .
800,000,000 | The @mmercial sector is the
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600,000,000 - .
o the Industrial £ctor. Note
500,000,000 M Residential .
400,000,000 = Commercial that overall the hdustrid
300,000,000 - Industrial sector consumes the least
200,000,000 - .
energy from a&community
100,000,000 | — . ]
o , , ‘ ‘ wide perspective.
2008 2009 2010 2011 2012
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Overall trends show community electricity and natural gas consumption slightly decreasing or
relatively flat from 2008 to 2012However, the overall community energy consumption in
MMBtu hasmcreased. This is because the Waste amrash3portation sectors are included,
whichare notreflected in electricity and natural gas data.

Criteria Air Pollutants

Figure1l3, Community Criteria Air Pollutants Emissis, 20082012
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air pollutant, by several orders of magnitude less, is,N@lowed by VOC, SGand lastly

PM10. Incidentally, this is the same order of most prevalent to least prevaléeri@mair

pollutants emissions produicn for city operations.Figure 14 above shows the same
information on a logarithmic scale.

Data collection is perhaps the most challenging aspect when determining greenhouse gas
emissions. Governmmé protocols are already embedded into the ICLEI CACP software so once
data is gathered, it becomes an exercise of detailed data entry and tracking to generate
greenhouse gas emissions, energy consumption, and criteria air pollutant emissions reports.
Themethods the City of Redmond used to obtain the baseline measurements followed best
practices research and the most common methods municipalities use to measure GHG
emissions.

The type of data needed to determine GHG emissions is not typically centriajizedity.

Financial and tracking systems were devised prior to an awareness of carbon footprinting and
the need to extract key information. This key data is also decentralized so various sources need
to be contacted for the information;rad at that, thedata often needs to be manipulated into a

form acceptable for input into the CACP software. This makes for a cumbersome process.
Detailed notes are entered into the CACP data screens to track methodologies and sources.
This is extremely important to figdetermine sudden unexplained changes and anomalies.

Another key message to keep in mind is that the information produced provides a crude
baseline to begin the discussion on how to approach reducing greenhouse gas emissions. The
whole point of this exeeiseis to provide a rough baselinand as long as future data is entered

in the same method using the best available data, it will provide a useful tool for measuring
success on GHG emissions reduction, energy consumption redientidmeriteria air pollutant
emissions reduction.

¢ K
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Greenhouse Gas Emissions & Energy Consumption

A businessasusual scenario was used to forecast greenhouse gas emssand energy

consumption for @y operations Trending off of the past fiwgears of data, a simple forecast

model was employed to estimate these amounts. This linear regression analysis is a very crude
model since the By only has fiveyears of dataand it is nearly impossible to predict a 95%
O2yFARSYOS AYyGSNIBIt gAlGK NBTA &R, thn@rmtiNg O& ¢ !
can be ranalyzed. However, the busineasusual forecast as it is presented will help plan for

the future andanticipate changes in the community.

Table4, Percent Change in City Operations Emissions, 20082

eCQ (tons) 8,462.2 9,007.5 6.4% 9,006.5 0.0% 9,435.0 4.5% 9,794.0 3.7%
NG, (Ibs.) 44,031.1 44,288.4 0.6% 43,286.3 -2.3% 45,350.8 4.6% 45,462.0 0.2%
SQ(lbs.) 13,786.8 14,573.6 5.7% 15,532.1 6.6% 15,429.9 -0.7% 16,541.0 7.2%
CO (Ibs.) 164,419.9 177,058.0 7.7% 164,479.4 -7.1% 181,341.2 9.3% 177,308.0 -2.3%
VOC (Ibs.) 17,269.0 18,455.7 6.9% 17,061.6 -7.6% 18,696.3 8.7% 18,177.0 -2.9%
PM10 Output (Ibs.) 5,853.6 6,106.1 4.3% 6,449.6 5.6% 6,430.8 -0.3% 6,852.0 6.1%
Energy (MMBtu) 86,966.0 93,936.0 8.0% 91,396.0 -2.7% 96,982.0 5.8% 99,948.0 3.0%
Energy Cost ($) $1,745,489.00 $2,210,141.00 26.6%  $2,176,322.00 -1.5%  $2,278,352.00 4.5% $2,361,567.00 3.5%

! Between 2008 & 2009 Between2009 & 2010° Between 2010 & 2011, Between 2011 & 2012

Table5, Percent Change in City Operations
Emissions Summary, 20812

TablesA and5illustrate the city operational annual and
overall percent change of greenhouse gas emissions,
criteria air pollutants, energy consumptipand energy

cost over the fivdbenchmark years20082012. Although
there have been some years where certain measures have
SQ((lbs.) 16.7% decreased, and there was notably no increase in

eCQ (tons) 13.6%
NQ (Ibs.) 3.1%

CO (lbs.) 7.3% greenhouse gas emission from 2009 to 2010, the overall
VOClbs:) 5'00? percent change of GHG and energy consumption has
Erﬁﬂeigyczlli/tlfﬂlgtg)b s) 1:80;2 increasedby 13.6% and 13% respectiveRhe cost &
Energy Cost () 26.1% energy has increased the most, 26.Xlce 2008.
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Figures b through 18 show existing and trending projections of greenhouse gas emnissind
energy consumption for cityperations.

The graphic iffigure 15hows the fived SY OKY I N] &SI NBERQ RF Gl LRAYydGa 7
emissions measured in equivalent tons of carbon dioxide)(Che second line is the best
fitting line using linear regression analysis.

Figurel5, City Operationssreenhouse Gas Emissions

Figurel6 shows prgected

City Operations Greenhouse Gas trending of anticipated city

Emissions operations greenhouse gas
(tons eCO,) emissions. This upward trend
10,000.0 represents a business as usual
R P

9,500.0 . . .
’ scenario moving into the future. If

9,000.0 ’/_‘:;_A—j’r'
8,500.0 T// y=30910- 612170 the City is serious about reducing
8,000.0 ' its operational carbon footprint,

2008 2009 2010 2011 2012

strategic steps need to be
implemented to stop, reverse, or
slow down this trend. Note, however, that it is very difficult to predict with precise accuracy
and future trends based bbnly fivedata sets.

—4—eC02 (tons) ——Linear (eCO2 (tons))

Figurel6, Projected City Operations Greenhouse Gas Emissions

City Operations Projected Greenhouse Gas
Emissions (tons eCO,)

15,000.0

10,000.0 M o or o

——Linear (eCO2 (tons))

5,000.0

0.0

2005 2010 2015 2020 2025 2030

Figure 17 illustratethe fivebS Y OK Y I NJ & S N& Q peratioind ehdzgy y 1 & F2 NJ OA
consumption measured in Million Metric British Thermal Units. The second line is the best
fitting line using linear regression analysis, which shows a slow but steady increase.
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Figurel?, City Operations Energy Consumption

City Operations Energy
Consumption (MMBtu)

150,000.0
100,000.0 . —— —
y = 2906.6X - 6E+06
RZ=0.8381
50,000.0 : . . |
2008 2009 2010 2011 2012

—4—Energy (MMBtu)

Linear (Energy (MMBtu))

Figure 18hows prgected
trending of anticipated city
operations energy
consumption. This upward
trend represents a business
as usual scenario. If the
City is committed to
reducing its operational
energy consumption,
strategic steps need to be
implemented to stop,
reverse, or slow down this

trend. In additon, reduced energy consumption can have a significant financial savings for the

City.

Figurel8, Projected City Operations Energy Consumption

150,000.0

City Operations Projected
Energy Consumption (MMBtu)

100,000.0 M
=—4—Energy (MMBtu)
50,000.0 ——Linear (Energy (MMBtu))
0.0 T T T T
2005 2010 2015 2020 2025 2030

Greenhouse Gas Emissions & Energy Consumption

Table6 and Tabler illustrate how greenhousegasemissions and energy usas changeadh
Redmondbetween 2008 and 2012The overall percent change in these categories has for the
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most part increased. The only areas where emissions have been reduced in the community are

with SOx and PM10 emissions.

Table6, Percent Change in Community Greenhouse Gas Emissions; 2008

eCQ (tons) 1,245,069.2 1,220,751.9 -2.0% 1,189,484.0 -2.6% 1,296,813.0 9.0% 9,257,150.3  613.8%
NQ, (Ibs.) 5,531,685.6  5,304,759.0  -4.1% 5,122,502.7  -3.4% 5,621,884.0 9.7% 50,844,076.4  804.4%
SQ(lbs.) 1,953,556.6 1,929,023.1 -1.3% 1,876,994.1  -2.7% 1,918,652.0 2.2% 4,650,287.9  142.4%
CO (lbs.) 29,715,889.3 28,830,867.5 -3.0% 28,689,995.1  -0.5% 33,354,666.0  16.3% 455,574,840.1 1265.9%
VOC (lbs.) 3,031,417.6 2,916,759.1 -3.8% 2,877,348.4  -1.4% 3,334,844.0 15.9% 44,695,295.0 1240.3%
PM 10 Output (Ibs.) 759,059.7 749,112.0  -1.3% 7253514  -3.2% 740,505.0 2.1% 1,897,585.0  156.3%
Energy (MMBtu) 13,156,725.0 12,855,638.0 -2.3% 12,507,057.0 -2.7% 13,883,909.0 11.0% 113,992,979.0 721.0%

! Between 2008 & 2009 Between 2009 & 2016 Between 2010 & 2011 Between 2011 & 2012

Table7, Percent Change in Community
Emissions Summary, 208812

Figure 19llustrates the close relationship between

greenhouse gas emissions and energy consumption. This

eCQ (tons) 643.5% close relationship is why the Climate Action

NQ, (Ibs.) 819.1% Implementation Plan will focus on energy cangption
SQ(lbs.) 138.0% and energy conservation strategies. The relationship
CO (Ibs.) 1433.1% between energy and GHG emissions assists in making
VOC (Ibs.) 1374.4% projections and further reinforces the connection

PM 10 Output (Ibs.) ~ 150.0% between our energy usage and the impact it has on our
Energy (MMBtu) 766.4%

« carbon footprint.

Figurel9, Community Greenhouse Gas Emissions and Energy Consumptions22028

Community Greenhouse Gas
Emissions (tons eCO2) and Energy
Consumption (MMBtu)

10,000,000 - 120,000,000.0
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§ 4,000,000 - E
P 40,000,000.0
2,000,000 20,000,000.0
0 - : ‘ . 0.0
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—4—e(0?2 (tons) =—M=Energy (MMBtu)

Projected trending and
forecasting of community
greenhouse gas eng®ns
and energy consumption
were not performed
because the new
transportation information
has logarithmically skewed
the data. A linear
regression analysis would
provide inaccurate
information.
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As briefly noted earlier, the Council deliberatid@ merits of adopting greenhouse gas emission
reduction targets for both city operations and the community in 2011. They noted and
discussed various goals, including those set out by the Mayors Climate Protection Agreement,
the State of Washington, the &gtern Climate Initiative, ICLEI, Better Buildings Campaign, and
Architecture 2030 Challenge.

Table8, Climate Action Plan Greenhouse Gas Reduction Goals

Climate Action Plan GHG Reduction Goal

Mayors Climate Protection Agreement 7% below 1990 levels by 2012

State of Washington (EgutiveOrder 07202) 1990 levels by 2020, 25% below 1990 leve
by 2035, and 50% below 1990 levels by 20

Western Climate Initiative 15% below 2005 levels by 2020
ICLEI 80% reduction by 2050

Better Buildings Campaign 20% reduction below baseline
Architecture 2030 Fossil fuel reduction for new buildings

increased to 70% in 2015, 80% in 2020, 90
in 2025, and carbon neutral in 2030

Council additionally reviewed targets set by locaisdictionsthat are laid out in Table.9

Table9, Local Climate Action Plan Greenhouse Gas Reduction Goals

Jurisdiction GHG Reduction Goal

Kirkland 10% below 2005 levels by 2012, 20% by
2020, and 80% below by 2050

Issaquah 80% below2007levels by 2050

Mercer Island 80% below 2007 levels by 2050
Sammamish 3% below 2007 levels by 2012

Bothell 7% below 1990 levels by 2012
Shoreline 25% below 2007 levels by 2020, 50% by
2030, and 80% by 2050

Bellevue 7% below 1990 levels by 2012
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Therewas discussion of aiming for carbon nettsek Y H 1 c H X ses@uReEBNGIR.Q &
Under the continuous improvement model, this would translate to an approximate 2%
decrease in GHG emissions every year. Additionally, the idea of setting smediun:, and
longterm goals was debated.

Table10, GHG Reduction Targets Discussed by City Council in 2011

Approach Targets
Equal Steps with Multiple Targets A 20% below 2008 levels by 2022
A 40% below 2008&vels by 2032
A 100% below 2008 levels by 2062
Small to Large Steps with Shoiediunt, A 25% below 2008 levels by 2020
andLongTerm Targets A 50% below 2008 levels by 2041
A 100% below 2008 levels by 2062
Large To Small Steps with #hpMediun, A 50% below 2008 levels by 2020
and LongTerm Targets A 75% below 2008 levels by 2041
A 100% below 2008&vels by 2062

At that time,the Councilltimately decided to commit to improved greenhouse gas emissions

reduction and energy consumption reduction, not by setting a goal, but rather by a model of
continuous improvement. This discussion included concentrating on city operations

greenhouse gas emissioreduction strategies (including energy rextion strategies) to show

thecd e Qa O2YYAUYSyid IyR tSIFRSNBRKALI 6& SEIYLX So

However, performance measures in the Predictable DevelogrRermitting offer of the 2013
2014City Operating &dget include greenhousgas and energy consumption measures.
Specifically, for 2013 no overall increase and in 2014 a 1% reduction in greenhouse gas
emissions and energy consumption for city operations.

Given the regional K4C work, elected officials climate summits, and thetiGkdanagement
tfFyyAy3 [/ 2dzyOAt Qa O2dzyi@6ARS DI D SYAdarzya N
GAYStE& F2NJ wSRY2yR (G2 FTR2LJi GFNBSGao® ¢KS NB3
initial target discussion. The countywide targats: 25% below 2007 levels by 2020, 50%

below 2007 levels by 2038nd 80% below 2007 levels by 2050.
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Redmond will strive to achieve these regal targets reinforcing the’Ci @ Qa NBIAA 2 y I |
commitment and willingness to reduce GHG emissions and emerggumption consistent with
FR2LIGSR LRtAOASE Ay (KS /AléQa / 2YLINBKSyarogs
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Strategies to reduce greenhouse gas emissions are interconnected, but lend themselves to
some broader categories. Not coincidentaltyany of these categories are aligned with the
sources of emissions in the commiynand across City of Redmongéation sectors. The
categories help focus reduction efforts and keep all the potential strategies organized and
understandable. Categorieisted below are similar to categories found in many other
municipalclimate action pans and will be used throughout the Redmond Climate Action

Implementation Plan.
Action Categories

Mobility: Transportation is the number one source of greenhogasemissions

in Redmond. The Mobilityategory looks at strategies that will reduce vehicle

miles traveled, support more efficient fuels and vehicles, and encourage

alternative transportation modes.

Objectives:

Reduce vehicle miles traveled by community niiems and city employees.

Increase fuel efficiency in the City fleet vehicles and utilize fleet vehicles in

more efficient manner.

A Increase the use of low carbon modes of transportation such as bicycling,
walking, and transit through facility improvementscacommunitybased

encouragement activities.

> >

Buildings & Energy Our built environment is the second largest source of
greenhouse gas emissions. The energy we use to heat, cool, and operate our
buildings accounts for much of the energy we use gea&rnmental

organization and the community. This category will explore strategies that
reduce energy use, save money, and increase the reliance on renewable energy

sources.

Objectives:
A Reduce the total energy use in all city facilities through increapedational

efficiency and conservation efforts.
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A Assist businesses and resideintsvays to operate more efficiently to reduce

energy use and save money.
A Increase the use of renewable energy sources within Redmond.

Waste & RecyclingThis category adéssesvays the city and community can
reduce waste production. Increasing our recycling and composting rates will
conserve energy, protect natural resources, and reduce harmful GHG emissions
such as methane.
Objectives:
A Increase recycling and eposting ates in single, and muléimily homes,
and businesses.
A Reduce the amount of waste that is produced through purchasing and
utilizing new technology.

Natural ResourcesClimate change will have an impact on our natural
environments as we begin to experience increased weather extremes. By
working to protect, enhance, and restore the natural resources, we will make
Redmond more resilient to change and maintain clean watef air for
residents.

Objectives:
AtNRGSOG YR SyKFEyOS wSRY2YRQ& dzNbB Iy F2
A Utilize green infrastructure to enhance city services
A Prepare natural areas to adapt to changing climate impacts.

(7 Education & EncouragementThesuccess of the Climate Action
Implementation Plan will depend upon city staff, business leaders, and
community members changing some behaviors. This category explores

— strategies to educate people about climate change impacts and empower and
encourage thento act in ways that will reduce their environmental impact.
Objectives:

A Increase awareness around the connection between personal actions and

greenhouse gas emissions.
A Encourage residents and City of Redmond employees to reduce their
environmental impacthrough targeted events.
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A Motivate individuals, businesses, and groups to take action and reduce their
impact on climate change.

Strategy Considerations
/AdGe &adFFF ISYSNIGSR F LI O1F3IS 2F FOGAz2ya G2

thecit Q&4 Sy SNHeEé 02y adzYLWiAz2yI FyR NBFIEATS FAYFyYyOA
upon several factors:

A

A

Current EmissionsWill the proposal focusn the current main sources of greenhouse gas
emissions?

Support: How likely is the proposal to be adopted city or community wide? Is it politically
FSIFAAO0ESK LA GKSNB O2YYdzyAde &dzJi2 NI K L &
readiness to implement?

Depth/Breadth of Implementation: Will it impact a large paion of the targeted

population?

Greenhouse Gas Reduction Potentigre these strategies capable of reducing GHG
emissions in a significant way? Do they have a track record for success locally or in other
communities?

Cost EffectivenessbDoes this foas on technologies and practices that offer net cost
savings? What is the return on investment for these strategies? Are there costs or savings
over five years?

Cost of Business As Usudf:nothing is done, what will the cost of adaptation be in the
future?

Existing CapacityWhat is the current institutional capacity to take on the proposal? Are
there opportunities to combine the proposal with existing programs or departments?
Enforceaability and Measurability: Can the program be enforced? Are there ways to
measure the impact this program will have on GHGs?

Timeframe: What is the timeframe for the project? How long will it take to see the impacts
of the proposal?

Funding: What is he availability of funding?

Anticipated Benefits: Are there expected benefits other than GHG emissions reductions,
such as reduced localrgiollution due to less drivingost savings associated with increased
energy efficiency in buildings, public héalienefits,among others?

Additional Climate Action Implementation Plan Benefits

Many of the proposed strategies to reduce our impact on climate change within the above
categories will have benefits beyond lowering GHG emissions. These additionatishesrefe
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grouped into a fewmportant categories. These benefits will be identified within each of the
strategies if they are relevant.

Community
Resilience:

Resilience is about good planning to keep communities strong. Reg
communities camwithstand or bounce back from economic crisis,
energy uncertainty, and natural disasters. Resiliency is an especial
important concept when discussing climate change mitigation and
adaptation.

Public Health/
Quality of Life:

®

Climate change is very muelpublic health issue, since it will bring
more heat waves and exacerbate air pollution. Climate solutions,
therefore, protect the public health of community members,
particularly vulnerable populations such as children and the elderly
Specific mitigabn-related policy actions will lead to health benefits
such as cleaner air to breaghhealthier food to eat, and more
pedestriart and bicyclefriendly communities for the entire community

Economic
Prosperity:

= I )
(o) oy

2 \':\

There are enormous opportunities whercdy moves away from dirty
fuels of the past. Many proposed strategies will end up saving taxp
dollars through municipal energy efficiency initiatives or creating log
jobs through clean energy products.

Sustainability/
Triple Bottom Line:

f
J

Sustaimbility links environment, equity, and economy or can be
described by the business term triple bottom lingeople, planet,
profits. Climate action is about doing the right thing for the people ¢
your community (protecting them from climate impacts), thlanet
(doing your part to fight global warming), and local business (creati
economic opportunities through climate initiatives).

Stewardship:

by

Wise stewardship of the earth and its resources will be a natural
outcome of many climate change strategiesNR (G SO A y 3
irreplaceable natural resources for present and future generations \
be addressed through climate change solutions.

Innovation:

Actions to prevent climate change can be characterized as being a
new thinking, new technologg planning ahead, forwarthinking,
balanced alternatives, efficiency, prudence, and caring.
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The following sections contain proposed strategies, in table format, for each action category.
The information in the table issefE LJt | y I (i 2 NEWLI OKS XxDIID NBt I G§GA DS
moderate, or high. Refer to the chart below for cost measurement.

- Cost savings opportunity
- - Moderate cost savings opportunity

--- Large cost savings opportunity

+/ - Initial cost, with lifecyclesavings

+ Implementation cost to achieve
desired GHG reduction

+ + Moderate implementation cost to
achieve desired GHG reduction

+ + + | Large implementation cost to
achieve desired GHG reduction
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% 78 Mobility

Overview

Transportation is the fastegfrowing source of U.S. greenhouse gas emissions, accounting for
47% of the net increase in total U.S. emissions since 18%0ng County, emissions frahe
Transportation sector made up 4866 all greenhouse gas emissiaasd 47% of the City of

w S R Y & gpRr&ional energy use.

This section wikkxplorestrategies to reduce greenhouse gas emissions that are related to
Mobility.

City Operations Mobility Emissions

GHG emissions at the city from the vehicle fleet and employee commute make up the ynajorit

of the operational C@emissions and 47% of the energy use across all sectors, surpassing the

impact of Buildings and Facilitidsidure 2(. Strategies to reduce emissions in these two areas

gAft 32 | t2y3 gl & Ay NBRdAZOAYy3I (GKS OAGEQa AYL)

Figure 20, City Operations Sector Energy Consumption, ZIi®

The amount of money the
City has spent on the City Operations Energy Use Comparison

45,000

vehicle fleet has &en
broken down by regular, 25000
unleaded gasoline and 30,000 -
diesl fuel in Figure 2
Over fiveyears (2008
2011), theCity spent $1.89 | ™
million on fuel coss. In 1:222
20120ver half a million o
dollarswere spent on fuel
which represents a 43%
increase ovethe dollars

spent in 2008. Table 1}

40,000

25,000 — w2008

MMBtu

20,000 -

m 2009
2010

m2011

w2012

Buildings and Street Lights Water Wastewater | Vehicle Fleet Employee
Facilities and Traffic Delivery Facilities Commute
Signals Facilities

Sector

This increase in cost is related to both an increased use (more gallons) and an increase in the
cost of fuel. Reducing miles traveled in the city fleet will reduce GHG emissions and the costs
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associated with fuelThe state Igislation also passed a fleet conversion bill in 2009 (House Bill
1481). RCW 43.19.648 requires all local municipalities convert their fleet (vessels, vehicles, and
construction equipment) to electricity or biofuel, to the extent practicable as determiethe

State Department of Commerce, by June 1, 2018. The Department of Commerce will

Figure 21, City Fleet Fuel Use Consumption, 20082 R S TA )/ S a l] 2 l] K S S E l] é )/ l:l
by June 1, 201%y adopting rules
City Fuel Use Comparison and clarifying how local
180,0000 governments will be evaluated in
1600000 determining whether they have met
e this goal.

120,000.0 m 2008

100,000.0 W 2009

Gallons

80,000.0 2010
60,000.0 | m2011
40,000.0 w2012

20,000.0

0.0 -
Unleaded Gasoline Diesel TOTAL

Tablell, Fleet Fuel Costs, 20812

$234,172.50 $296,600.58 $290,345.95 $287,729.80 $299,350.89
$139,907.45 $219,506.20 $175,166.73 $247,061.30 $248,061.30
$383,079.95 $516,106.78 $465,512.08 $534,791.10 $547,397.74

Community Mobility Emissions

Figure 2Zhows the Tansportation sector as the largest source of GHG emissions within the
community. Given the significant role of transportation as the primary source of GHG
emissions in our region, local jurisdictioasd transit agencies should advance more efficient

and less polluting alternatives to driving alone. Regulatory and incentive approaches should be
explored, including promoting mixease and higher density development since these
approaches can create more walkable and trafrs#ndly communities.
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Figure 22, Community eC{Emissions by Sector, 20a812

Community eCO, Emissions (tons)
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Nearly 40% of trips we make in
our car are for trips that are less
than two miles. Unfortunately,
60% of the pollution created by
automobile emissions happens in
the first few minutes of
operation, bdore pollution
control devices can work
effectively. Since "cold starts"
create high levels of emissions,
shorter car trips are more
polluting on a pemmile basis than
longer trips.These short trips can
easily be swapped for walking,

bicycling, or transitvhich will help to significantly reduce emissions. Strategies to address

these short trips are proposed in this section.

In the 2010U.S.Census Report, 70% of Redmond residents commuted to work alone in their
personal vehicle. This many individuahumuters has a big impact on local air quality and

traffic congestion around Redmond. Even moderate reductions in driving during peak
commute times will make it easier and faster for all commuters to get around Redmond. The
fewer cars sitting in congesti will also help reduce GHGs and other pollutants, such as carbon
monoxide, that are being emitted as cars are idling.

Efficiency improvements in this category have a number of benefits beyond reducing carbon

emissions. This include

A Financial Savingsn 2012the City spent $47,398fueling the vehicle fleeandover$2.4
million over fve years.Dollar savings from reduced fuel use would provide a significant
savings for the City, just as it would for other businesses and residents.

A Reduced Maintenancetess driving equates to less wear and tear on the vehicle,
providing an additional saving® anaintenance.

A Reduced Congestioffraffic congestion has been measured to reduce economic output
and contribute to problems that reduce other aspects of quality of tech as the risk

of crashes, reduction in traV reliability, and time delayfA\ccoR A y 3§ 2

WSRY2YRQ:
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Community Indicators Report, traffic congestion is on the rise. Programs to reduce
travel during peak commute hours, such as telecommute options and incentives for
commuters to use public transit, can reduce traffic congestion.

A Public Health:Fewer emissions from personal vehicles will reduce local air pollution,
which can aggravate asthma and other lung sensitivities. Active transportation modes
like walking and bicycling have additional health benefits for those individuals.

A Increased OptionsBy planning for active transportation and providing public transit
options, we not only reduce greenhouse gas emissions but provide more options for all
residents. This is especially beneficial among populations with limited access to
personal vehicles such as elderly, young, and low income residents.

1. Reduce vehicle miles traveled by community members and city employees.

2. Increase fuel efficiency in thetgQ ffeet vehicles and utilize fleet vehicles in more
efficient manne.

3. Increase the use of low carbon modes of transportation such as bicycling, walking,
and transit through facility improvements and commuHitgsed encouragement
activities.

Existing Mobility Actions to Reduce GHG Emissions (City of

Redmond Operations)

The City has been working to make our transportation system work efficiently and to encourage
residents to reduce their vehicle miles traveled (VMT). Below are some of the actions the City
has taken to reduce the impact the transportation sector has on @&idiSsions in the

community.

A Anti-ldling Campaign
This is aity fleet effort to reduce emissions and conserve fuel due to vehicles idling for long
periods of time. The program provided education and outreach to employees and trained
inspectors tarecognize excessive idling and encourage contractors to minimize idling. This
campaign resulted in the addiin of a statement to standardty contracts to require
contractors to minimize idling onity construction sites. The Parks & Recreation Statf al
reminds fleet users to reduce the time spent defrosting a vehicle, wieidhaes idling and
GAYS (@218 606 KE OSKAOE S® ¢KSNB FNB 2L NIdzyAdAa
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Diesel Vehicle Retrofits
In 2008 new vehicle emission standards were lelsshed at the federal level. City fleet
vehicles that run on diesel fuel were retrofitted with converters that reduce emissions.

Fleet Improvements

The City is exploring ways to minimize fuel usage including methods to increase fleet
mileage and decreascarbon emissions, and create a purchasing policy to require that
lowest emission vehicles be bought for all nety vehicle purchases. In addition, there is a
program to support proper tire inflation including indicator gauge<sionfleet vehicles to
visually signify proper tire pressure.

Hybrid Fleet Vehicles:

The City has begun purchasing hybrid vehicles as vehicle replacements are warranted. The
City currently has 29 hybrid vehicles, which represents 21%eofehicle fleet (exclusive of

fire, diesel and construction equipment).

Commute Trip Reduction

This program provides various incentives to reduce driving alone in order to decrease fuel

consumption, vehicle emissions, and increase mobility and transportation options. In 2011
the programreduced the employee commute contribution to greenhouse gas emissions by

309,962 pounds of eG(for a savings of $69,145.73.

Transportation Demand Management

Similar to Commute Trip Reduction, this program provides incentives to commuters for
using alernatives to driving alone and incentives for employers to implement commute trip
reduction programs.

Bus Pass Program
The City provides bus passes to regular and supplemental employees for both commuting
and attending meetings.

Reduced Number of Canutes by Fire Department

The Fire Department went from 2tb 48-hour shifts, which cut the amount of commuting
done by the staff in half. This greatly reduces the amount of commutidgaasociated
GHG emissions byr€ staff.

Complete Streets Ordinance
Redmond adopted the Complete Streets Ordinance in 2007 (Ordinance # Z3&9plete
streets are designed and operated to enable safe access for all uBeIsOrdinance works
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to provide environmentally friendly transportation and promote a variety of mobility
choices.

A Transportation Master Plan (TMP)
The adoption of the 2013 MP has shifted how the City invests in transportation
infrastructure. Investing more infrastructuréhat is multimodal means our transportation
system can handle the kind of mode shift that we are asking people to make in order to
reduce GHG emissions related to transportation. This includes connected sidewalks and
bike lanes along with a convenientdareliable network of transit service.

A Bike Parking
New developments within the city must meet bike parking standards in addition to parking
spaces for vehicles.

A Bikes Available to Employees
The Commuter Assistance Office has bicycles availabérfployees to use for lunch
breaks, exercise, or other trips near City Hall

Existing Mobility Actions to Reduce GHG Emissions
(Community)

A RTrip (Redmond Trip Resource & Incentive Program)
RTRIP is committed to offering information, prograrasd incentives to assist Redmond's
commuters and residents in choosing alternatives to driving alone. Since its inception R
TRIP has helped reduce £ 100million pounds, eliminate®.9 million vehicle trips, and
saved $22nillion.

A Electric Vehiclénfrastructure
There are currently four publicaly available electric vehicle charging statiotie City
campus Nintendo Corporate Headquarters and Microsoft, among other developments,
also offer EV charging stations in their parking garages for ¢hgioyees.

A Car Share Options
Carsharing encourages a reduction in vehicle miles by shifting the fixed costs of car
ownership to ausepeople think about each time they make a choice between driving and
another transportation mode. One Zipcar is publicalvailable at Red160 and is promoted
through RTRIP. Microsoft offers caharing through a local car rental company.
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Proposed Mobility Actions to Reduce GHG Emissions (City of
Redmond Operations)

1. Manage the City of Redmond Fleet for Fuel Efficieadyower GHG Emissions

Description | The City 8Redmond fleet accounted for ¥8 of the carbon emissions produced
by city operations in 2®and the cost to fuel the fleet in 201®as $47,398
Operating the city fleet efficiently will reduce thesarbon emissions and be a
cost savings for the City. The following are how suggested strategies could
improve fleet efficiency.

Reducing the size of the fleet to matofore closelythe need within the city will
provide an oppaunity to reduce maintenance and use the fleet we have more
efficiently.

Research and evaluate alternative fuel vehicles and the conversion to alterna
fuels for incorporation into the fleet. Using biodiese}@Bin municipal fleet
vehicles is a simple and effective way to achieve large reductions in GHG
emissions from fleet operationdNatural gas, a fossil fuel comprised mostly of
methane, is one of the cleanest burning alternative fuels. It can be usee in th
form of compressed natural gas (CNG) or liquefied natural gas (LNG) to fuel «
and trucksLNG is produced at a relatively low cost and is cleaner burning tha
diesel fuel with significantly lower NOx and particulate emissions. Propane o
liquefied pdroleum gas (LPG) is a clebarning fossil fuel that can be used to
power internal combustion engines. LiAG&led vehicles can produce significantl
lower amounts of some harmful emissions and the greenhouse gas carbon di

(CQ).

When it comes time to replace vehicles in the fleet, standards for purchasing
fuel efficient vehicles, such as hybrid, electric, and smaller vehicles, should b
consideredThe drive trains oflectric vehicleS EV€p are much more efficient
than the drive trains used on standard internal combustion engine vehicles.
Hybrid/electric vehicles couple an electric drive with a gasoline engneewidely
available and are suited for a variety of applications. Automakers are increas
making hyprid/electric versions of existing models available.

One easy way to improve the efficiency of vehicles is simply to use a smaller
The smallest vehicles that can accomplish a task will usually be the most effic
When considering a vehicle pui$e and replacement, identify whether an SU\
or full-size sedan is actually necessary, or whether a compact car can do the

job.

Benefits Replacing three traditional fleet vehicles with three hybrid cars would save a

government agency $37,500 ovéretlife of the vehicle, and reduce @gnissions
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by 102 metric tons (assume ten years). A hybrid car purchased today would
$6,250 in fuel costs over a traditional vehicle in five years. An electric car wo
save $8,500.

EVs can significantly rade local air pollution. There is no tailpipe and no
emissions from the vehicle itself. If EVs are charged from renewable energy,
emissions are zercEVSA Yy G KS OAGeQa FtSSd Ol y
O2YLRyYySyid (2 GKS Llzo nitn@entlo yuBtairaflig.g G

Using fuel more efficiently reduces greenhouse gas emissions and air pollutic
addition to reducing emissions and saving on fuel costs, smaller vehicles usu
have a lower purchase price.

Alternative fuels such asiodiesel reduce more greenhouse gas emissions and
criteria air pollutants compared to petroleum diesel. Using biodiesel predluc
locally, from waste cookingil or from locallygrown crops, infuses fuel dollars
back into the local economy.

Proposal A Increase the percentage of hybrid, electric vehicles, and alternative fuel
GSKAOt Sa Ay (GKS OAaGeQa FtSSaG Fa ¢

A Require rightsizing analysis of vehicles prior to purchase to ensure they ar
not oversized for their intended ppbse.

A Select the smallest appropriate vehicle to accomplish the task.

A Set a target goal for fuel efficiency in vehicle fleet.

A Explore smaller configurations for emergency vehicles.

A Explore liquid natural gas (LNG) and propane fuel for vehicles whidbeca
equivalent in power compared to gas/diesel, but generate less greenhous:
emissions.

A Purchase biodiesel (B20) for use in city diesel fleet.

A Analyze the usage of current fleet to reduce size of fleet.

Metrics Average MPG of City fleet, Percentaxjduel efficient vehicles in theAc & Q &
GHG Impact Moderate Cost --

Impact Areas

‘\f"

2. Expand & Promote Innovative Travel Demand Management Programs

Description

The employee commute is the second greatest source of GHG emissiohs for
City,making up 1% of total emissions. Approximately 75% of city employees
commute to work in single occupancy vehicles. Expanding and promoting
programs that reduce the number of single occupancy vehicle trips will reduct
GHG emissions and provide flexibifity employees. Programs could include
further expanding and supporting employee flex schedules, telecommuting, a
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initiatives like a parking casbut program.

Expand Participation in Commuter Assistance Off{GAOPrograms

Leveraging the work of the CAO to include more participants will reduce the

number of city employees commuting to work in personal vehicles. The

infrastructure of the program is already in place, work can be focused on

expanding the reach of the programtivicity staff.

Telecommuting & Flex Schedules

Employees whose job function does not require them to be on site have the

option of working remotely a portion of their work week. Flex hours allow som

workers to work longer hours on fewer days, decreasirgrthmber of commutes

within a week. Studies have shown that telecommuting and flex hours do not

negatively impact worker productivity. Within the City of Redmond, there is ar

opportunity to encourage and formalize some employee schedules to expand

participation among city staff.

Parking Casi©ut

Parking castout is a powerful mechanism for reducing single occupancy

automobile commuting and increasing commuter choice. In essence, parking

cashout is an employee transportation benefit that offers workers tpion of

giving up their employeprovided parking space in exchange for its equivalent

monetary value.

Benefits Reduced greenhouse gas emissions related to the employee commute, more

choices for employees, reduced single occupancy vehicle traveicedd

congestion, and improved local air quality.

Proposal A Consider more innovative and strategic approaches to transportation dem
management.

A Where applicable, encourage departments and employees to take advant
of telecommute and flex workweedptions.

Metrics Number of employees formally eslled in telecommute program,dfcent growth
in Commute Trip Reduction programs, GHG emissions from employee comm
GHG Impact High | Cost | +

Impact Areas

'
&S

3. Expand Antidling Campaign

Description | Vehicle idilings detrimental tothe carengine and wastes gas while unnecessatr
emitting greenhouse gases. There is a toelfl misconception that idling is
better for the car than turning on and off the vehicle and that vehicles should
run for afew minutes before driving to warm the engine. The truth isderm

cars donotneed longwamial) G A YSa > LSy yiEK Si AGSNEF I3
turning a vehicle on and off is 10 seconds. An-atithg campaign would help
educate drivers on the miscongtons around idling and help break the habit of
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leaving the car running. It would also edueataintenance staff regarding anti
idling of small equipment, such as mowers and blowers.

Benefits Reducing the amount of time vehicles are spending idlitigrwprove local air
quality, save fuel and fuel costs, reduce GHG emissions, and dakhi@ of the
vehicle. Over an entire vehicle fleet graermore time, these savings add up t
a big impact. Reducing the amount of time small equipment idldsalsib reduce
GHG emissions, save fuel and fuel cost.

Proposal Expand and promote an antlling campaign, which includes both fleet and smz
equipment,within the aty.

Metrics Gallons of gasoline consumed per year, survey gauging awareness before ar
after campaign

GHG Impact Moderate | Cost | --

Impact Areas

® O

Proposed Mobility Actions to Reduce GHG Emissions
(Community)

1. Focus on Maintaining & Bancing Multinodd Transit Services and Related Facilities

Description

Multimodd transportationoptions include alternative to driving personal vehicl
These options typically include transit, carpooling, bikargl walking.Sound
Transit is workig to extend light rail to thedstside over the coming years. Light
rail is a form of massansitthat will connect the Bstside to Seattle, reducing
reliana on personal vehicles.

Benefits

Light rail will provide a variety of transportation options for all citizens, reducir
reliane on personal vehiclegaffic congestionand greenhouse gas ersisns. A
study by Fehr & Peers expects thaght rail connecting our growingdvntown
and Overlake areas will save nearly 10 million gallons of gasoline, or 46 gallo
person, per year.

Multimodd options provide choices to citizens and could midetbroad range of
travel needs for the community.

Proposal

A Air quality improvements occur with muitiodd trangportation as it increases
the use of more efficient travel and environmentally friendly options to driv
in an automobile.

A Support theextension of light rail into Redmond.

A Implement policy and regulatory changes, if necessary, to provide transit
related facilities to residents and businesses.

Metrics

Miles of Light Rail in the City of Redmond, ridership numbers.
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GHG Impact

Large Cost Significant Investment,
partnership opportunities

Impact Areas

Description

2. Expand & Implement Innovative Transportation Demand Management Programs

wS RY 2y R Q datidn Rémarkd IManddement (TDMjggrams work to reduce
trips made by single occupancy vehicles. The implementatioAT&tIR has
resulted in significant greenhouse gas emission reductions. Programs like th
instrumental in reducing GHG emissions related toTrensportation secto
There are opportunities to expand TDM programs to residents and businesse
GKS O2YYdzyrileo C2NJ AyaidlyOoSz (KS
Metro Transit is partnering with local communities to encourage residents to
healthier traveloptions like the bus, carpooling, bicycljmgnd walking.Metro
shows residentprefer faster travel alternatives that save time and money.
Parking castout is a powerful mechanism for reducing single occupancy
automobile commuting and increasing commutdoice. In essence, parking
cashout is an employee transportation benefit that offers workers the option ¢
giving up their employeprovided parking space in exchange for its equivalent
monetary value.

Benefits

Reduce single occupancy vehicle gaveduced congestion, improved local air
quality, reduced GHG emissions from vehicles.

Working with an established program, such as Metro in Motion, encourages r.
environmentally friendly transportation options with city residents, which will
reduce cabon emissions from transportation and provide cost savings for
participants.

Proposal

A Work withMetro in Motion and RTrip to create a targeted transportation
campaign in Redmond neighborhoods.
A Implement a ParkingaBhout program with larger, localusinesses

Metrics

Number of caskout programs in local businesses, Number of participants, GH
reductions from transportation mode shift.

GHG Impact

Large Cost Staff time to expand current

Impact Areas

programming

Description

3. Improve Safe, Alternativ&€ransportation Options with Local Schools

Up to 25% of morning rudhour traffic can be school related. Picking up and
dropping off students at local schools causes traffic congestion, local air pollu
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and GHG emissions. Wmanystudents living within twaniles of their school,
there are numerous opportunities for alternative transportation such as biking
carpooling. Targeting school zones, students, and families to use alternative
transportation and reduce the use of personal vehicles can help redti€& G
emissions, improve health, and reduce traffic congestion.

Safe Routes to School encourages students and parents to walk, bike, and c:
to school The program utilizes the SH=ducation, Encouragement, Engineerir,
Enforcemen and Evaluation to decrease the number of students being taken
school in the family vehicleThe pogram has been shown to reduce traffic
congestion around schools, redutocal air pollution, and helghange family
travel behavior.

By carrying many people with a single vehicle, buses are more efficient than
personal automobiles. Alternat transportation programs for highchools
provide students with bus passes, information on taking the bus, and encoure
alternative modes of transportation to students.

Diesel particulates from buses and cars are carcinogenic and may contribute
asthma and the congestion around schools during pickup and-affopours.
Family vehicles idling while wang for students can contribute to these harmful
emissions. An antdling campaign will inform drivers to turn off vehicles when
they find themselves idling for longer than a designated amount of time. The
campaign can be expanded to work with schocddmi

Benefits

Biking and walking to schbreduces vehicle miles trawal. Schools with good
bicycle and pedestrian access have less air pollution from cars dropping off
students. Walking or biking to school creates many benefits for the health of
children and the community. With the percent cfl@ year olds who are
overweight having increased by a factor of three in the past 30 years, walking
school provides much needed exercise.

Reducing vehicle miles traveled by encouraging people to switch to riding the
reduces emissions. Bus passes can increase mobilisgudents, helping them
attend social activities as well as school and jobs.

Limiting idling reduces fuel costs, greenhouse gas emissions, and particulate
pollutant emissions.

Proposal

A Work with the Lake Washington School District tcabdish a Saf®outes to
School pogram.

A Work with the Lake Washington School District and King County Metro to
improve access to public transportation, carpooling, and active transportal
options.

A Expand antidling campaign from the city to community groups like tiake
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Washington School District.

Metrics Percent of studnts choosing to walk or bike uhber of schools with Walk + Bik
Days or encourageméprograms, Mmber d bus passes given to schoolsitiA
idling campaign awareness.

GHG Impact Large Cost Moderate investment,

partnership opportunities

Impact Areas

4. Expand Electric Vehicle (EV) Charging Station Infrastructure

Description

Installing Electric Vehicle infrastructure will allow for owners of EVs to charge
vehicles throughout theity, and reduce the amount of fos$ilels being burned.
Publicay available charging stations are another way of showing the city supp
clean energy, and reduces the barriers to owning an electric vehicle locally.
Additionally requiring Eveady deelopments will make EV charging more
accessible to residents and businesses.

Benefits

In an area with a relatively low carbon electric grid, like Washington, an EV cz
significantly reduce emissions. If EVs are charged from renewable energy,
emissionsare zero. EVs can significantly reduce local air pollution.

Proposal

A Expand EV charging stations in City of Redmond parks and other public s
A Require EXfeady developments.

Metrics

Number of charging stationsnergy use from EV stations.

GHGImpact

Moderate Cost Grant opportunities, moderate
investments

Impact Areas
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Buildings & Energy

Overview

Energy used to heat, cool, light, and operate our workplaces and homes make up one of the
largest sources of greenhouse gas emissiof&edmond. In Washington State, nearly 35

percent of the greenhouse gas contributions are related to our buildings. This section will
explore strategies that reduce energy use, save money, and increase the reliance on renewable
energy sources.

City Operains

The buildings anéhcilities the Cityoperates are the second largest source of GHG emissions.
Not surprisingly, this is also the cgtay that uses the most energyhe carbon emissions from
our buildings and fagiles have increased by about 14%itlween 2008 and 2013,498 tons to
4,072tons of eCQ. The cost to powerity buildings and facilities wak886,035 in 2012which
has increased by 26 since 2008. This cost increase can be explainbdthyincreased energy
use (up 186 since 2008) and the increased cost of energy. The overall cost per year for
buildings and facilities is laid out Trable 2.

Table112, City Buildings and Facilities Energy Costs, 20082

Buildings | $602,263 | $808,870 | $796,541 | $819,584 | $886,035 | $3,913,293
and
Facilities

Figure 23and Figure 2 illustrate the energy consumption and associated costs for each area of
GKS OAGEeQa 2LISNIGAZ2YaAD 9y SNH& dzaafignédywrh K S
the exception of street lights and trafficggals. Here the cost of the energy toevpte the

street lights is higher than would be expected based on trends with energy use. This cost
difference will be addressed in thér&egies section.
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Figure 23, City Operations Energy Consumption Comparison, -2002

City Operations Energy Use Comparison
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Looking more closely at
buildingenergy use,
greenhouse gs emissions,
and costs, in 201the
Senior Centegenerated
266tons of eCQ
consumed2,939MMBtus
of energy, and cos$55,787
to pay for that energy. The
data can be further
translated down to a scale
of output or consumption
per 1,000 square feet, per

hour of operation, or per occupant. Building comparison data can be an extremely helpful tool
when determining which facilitito target for energy audits and/or retrofits. For instance, the
Senior Center costs $2.p@&r square foot in energy costs to operate. By contrast, City Hall
costs $134 per square foot in energy costs to operate. If ®enior Centeoperated as

efficiently as City Hall, theit¢ would realize 86,180annually in energy savings alone.

Figure 24, City Operations Energy Costs Comparison,-2002

City Operations Energy Cost Comparison
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AsTable 13hows, there

are vast differences in the
operating costs per 1,000
square feet of our city
facilities. By this measure,
Fire Station 11 is the least
efficient building, whildire
Station 14is the most
efficient. The Public Safety
Building is the most
expensive building to
operate annually. This table
could help provide guidance
on prioritizing facility

upgrades and strategies to save th@ydmoney. Snple comparisons, however, cannot be
made between buildings. Analysis needs to take into account building function and hours of

operation, among other things.
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Tablel3, Average eC&Emissions and Annual Operating Costs of City Facilities, 2002 (Station 17, 2013 data only)

City Facility Tons of eC® Tons of eC@per  Annual Operating Cost
1,000 Sq. Ft. Operating Cost | per 1,000 Sq. Ft.

City Hall 726 6.4 $148,862 $1,316

Fire Station 11 | 150 12.6 $34,032 $2,837

Fire Station 12 67 9.4 $11,465 $1,607

Fire Station 13 | 72 9.3 $12,401 $1,608

Fire Station 14 35 3.7 $19,049 $838

Fire Station 16 = 130 8.5 $25,198 $1,655

Fire Station 17 126 6.5 $23,950 $1,235

Fire Station 18 | 72 9.3 $12,401 $1,608

MOC 252 11.4 $52,986 $2,382

Old Redmond | 321 4.5 $64,653 $1,550

School House

Public Safety 852 9.0 $163,212 $1,718

Building

Redmond Senior 245 11.1 $52,135 $2,369

Center

Teen Center 50 4.5 $64,653 $1,550

Community energy consumiph has been calculated in the Commercial, Residential, and

Figure 25 Community Electricity Consumption by Sector, 260@12
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Industrial sectors. Overall
trends show community
electricity and natural gas
consumption relatively flat,
with some sectors slightly
increasing while other
sectors slighy declining over
the five benchmark years.
Sector comparison data
shows commercial users are
by far the greatest
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consumers of electricity, reaching apprmately 830,000,000 kWh in 20{Rigure 25%. This is
several order®f magnitude greater than thedRidential andndustrial sectors. However
Residentialsectoruse ofnatural gas exceeds that dlommercial andndustrial sectorsKigure
26).

{AEGE LISNOSyid 2F wSRY2YyRQa K2dzaAy3a &ai201 61l a
Older structures tend to be Figure 26, Community Natural Gas Consumption, 22082
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the energy consumed by oo

buildings will be used by

the exiging building stock. In Redmoride average hou#€2 f RQa Sy SNH@ tam S Slj dz
of eCQ. This has remaineklatively constant since 2008. This energy waste can come from

older appliances, home heating and cooling systems, electrical work, window gaatity

insulation. Energy use can be reduced through retrofitting our existing busiding

encouraging higher efficiency standards in new developments that will be built in Redmond.

In 2012 the averagecommercialper employee eC£emissions was 7.4 tons and 62.1 MMBtus.
The average industrial per employee e@@issions was 9.5 tons a8d.5 MMBtus. Strategies
to improve energy efficiency in theo@mercialand Industrialsectoiswould have a significant
impact on reducing Redmo&aHG emissions.

Reducing energy use and making buildings and facilities operate effaniently has benefits
beyond greenhouse gas reductions.

A Cost Savingsthe City curently spends an average of $7800 annually on electricity
and natural gasor buildings. The LEERrtified City Hall operatesore efficiently than
the traditionally built Public Safety Building, saving the C3§3%n energy costs per
1,000 square feetinnually
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A Health: Sudies point to the positive impact green buildings are having on their
occupants. This comes from impexindoor air quality, which may lead to reductions
in absenteeism and work hours lost to asthma, respiratory allergies, and stress.

A Real Estate Valuegfficient, green buildings perform better on the real estate market
gKSYy O2YLI NBR ildiagsidindydhavwe\béen 2hgwnito agedme higher
occupancy levels, lease rates, and sale prices thargneen buildings. This was true
even through the recent economic recessidn.

A Innovation & Investment Demand for energy efficient products and seed and for
new or alternative energy technologies expands local business and creates local jobs.
Northwest SEED has led Solarize campaigns thatihastadled over one megawatt of
solar on rooftops across Washington State since the program was launcBédilin

A Predictability: Certified green building programs, such as LEED, allow for maintenance
and operational predictability, which can be budgeted inteth 4 @ Q& 2 LISNJ G A2y |
thereby reducing cost spikes.

1. Reduce the total energy use all city facilities through increased operational efficiency
and conservation efforts.

2. Assist businesses and homes in ways to operate more efficiently to reduce energy use
and save money.

3. Increase the use of renewable energy sources within Redmond.

Existing Buildings and Energy Actions to Reduce Greenhouse

Gases (City of Redmond Operations)

A Light Emitting Diode (LED) Lights for Traffic Signals
The City changed out conventional traffic lights with LED lights for all traffic signals within
the city, thereby reducing energy consumed and greenhouse gas emissions. This LED
transition will save the City about 1.8 million kWh per year, or $153,000 every year and
one million pounds of C4f charged by energy usage.

A Higher Density, Mixed Use Development madtown Cores
Focusing development in Downtown and Overlake will provide residents with easy access to

®High Performance @B Sy . dzA f R A y 3 Nttp:Yldghcii @stadikalc. otgsenE/&BYalueStudy. pdf
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jobs and services, which will reduce the vehicle miles they need to travel. These
developments also prevent the development of sprawling land use padtand allows for
more efficient use of city infrastructure and services. Demand for homes in walkable
locations is on the rise, which supports this type of development.

Energy Efficiency Conservation Block Grant

As part of this federal program, Redmoreteived $272,000, with allocations to municipal
facility upgrades/energy retrofits ($107,557), LED street light conversion ($10,000), a
residential energy use outreach partnership with PSE andq¥58,500), and Impact

Redmond and Hrip website developmerand upgrades ($75,000). Specific facility

upgrades included the Old Redmond Schoolhouse Energy Efficiency Upgrades which
retrofitted 375 lighting fixtures in addition to installing digital controls. The Public Safety
Building Boiler Upgrade Retrofitaluded 67 lighting fixtures and replacing two cash

boilers with high efficiency gas boilers. The LED Streetlight Case Study replaced 12 sodium
vapor luminary streetlights with LED fixtures.

LED Lights for Crosswalks

The City swapped out the conventtial bulbs in its countdown crosswalk signals with LED
lights, thereby reducing energy consumed and greenhouse gas emissions. These LED lights
are 13 times more efficient than the traditional displays and will require reduced
maintenance costs.

Leadershipn Energy and Environmental Design (LEED) Silver and Energy Star Certified City
Hall

LEED anBENERGY STARIldings conserve electricity, water and other resources, resulting

in reduced energy consumption, greenhouse gas emissions, and water consumption over
traditional buildings. The LEE&rtified City Hall is one of the most efficient buildings the

dty operates.

ReEnergize Your Lighting Employee Event

The City organized an event in collaboration with Puget Sound Energy and Teihniart
provide energy efficient lighting to city employees at deep discounts. In all, the sale of
3,895 energy efficient units will reduce &6y 3,011,026 pounds, amounting to $267,690
saved in utility bills.

GHG Verification Form for Building Permit Sutanhi
Staff developed this form to track actual greenhouse gas emissions from development
projects. This enables staff to evaluate information submitted during the entitlement phase
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and SEPA disclosure and compare it to actual emissions base on more specihation
submitted with building permits.

Enerqgy Efficient Fire Statidry

The first fire station built in Redmond in many years was built to last for 50 years. It has a
number of energy efficient measures throughout the building, and E3¢8R% STAR
appliances.

Electric Parks Maintenance Equipment

The Parks Department has purchased some electric powered equipnaeutility vehicle

and blower. The electric utility vehicle is located at Grass Lawn Park and is used for picking
up litter, park @trols, and general transportation around the park. The electric blower is
used by the facility and maintenance crew. The blower is used to blow off hard surfaces
and picnic shelters. The electric motor is very quiet and allows the crew to use iirearly

the morning in residential areas.

Sports Field Lighting

The City remotely turns on lights for scheduled activities rather than having lights constantly
on. The City can also turn off lights remotely if the scheduled event is cancelled and the city
is notified.

Server Minimization and Virtualization

New technolgy and management has allowed Information Services{@#)to reduce the
number of servers thatre operated. Qocating the Police @artment servers with the
other city servers has fthver reduced the server demand. These efforts have reduced
energy use byne third, with servers going from using 90% capacity to 60% capacity, a
savings of about 13Watts. This savings means thigyGvill not need to expand or build
new facilities to louse more servers and th#can offer more services and use less power
due to advancements in technology.

Decrease Cooling Load of Servers

By having a hot/cold aisle in the data center, all the heat is pushed to one area to allow it to
cool more effiaently. This has reduced use of aanditioning by half.ISwent from two

five-ton air conditioning units to one.
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A Liquid Crystal Display (LCD) Monitors
All monitors in the city have been replaced with LCD monitors. Monitors use approximately
five watts of energy; older models were usingZ®watts. Additionally, IS has set
preferences for the monitor to go into sleep mode after 15 minutes.

Existing Buildings and Energy Actions to Reduce Greenhouse
Gases (Community)

A Puget Sound Enerdgyreen Power Purchasing
Green energy purchases all@abusines®r home to purchase energy created from
renewable energy sources such as solar, wind, and biomass generation, without having to
generate that energy themselve®SEwns the renewable generation sources or
purchases electricity from those who do, andseglreen electricity to customers who sign
up for it. The more green electricity customers buy, the more the utility must produce.

A Home Energy Reports
This is a joint program between Redmond, Kirkland, Issaquah, Sammamish, Bellevue,
Mercer Island, andRenton gevencities commonly referred to asT. This project involves
sending individual residents information about their energy use in comparison with similar
households, for the purpose of reducing energy demand with their utility statement. isThis
coupledwith@ 2 6 SND& G9YySNHE LYAARSNE 2yfAYyS LXIFGT

A Green Buildings
The City has regulations to incenzigigreen buildings through the Zoningde.
Additionally, administrative permitting processes have beerified to provide
streamlined permitting for green building3.here are appxoximately 1,260 certified green
buildings in Redmond, which includes LEHRERGY STARd King County Built Green.
Additionally,the first Certified LEEDot& Grocery Store ithe U.S. i$#CC on Avondale Road.

A Comprehensive Plan Energy Section
An Energy semn was added to the Utilitieslement of the Comprehensive Plan. These
policies promote energy conservation and alternative enei@we policy specificallstates
that Redmond should work with energy providers to increase the development and use of
renewable and less carbantensive sources, as well as work to minimize energy
consumption.
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A Green Building Norinment Fee
A resolution was adopted to adalfee to the Building Permit Fee Schedule that is imposed
when projects propose to be builtgen and receiveriority review,but do not ultimately
YSSGi GKS /AGeQa INBSY o0dzAft RAYyI ONRGSNAIF @

A Eastside Green BusingShallenge
This is a free program for local businesses and seven Eastsid¢hatibelps participants
improve their "triple bottom line," which includes profitability, environmental impactd
social impact. The program is run by Eastside SustaiBaisi@ess AllianceA similar
program launchedh Chicago saved businesses $5 million in aggregate and averted the
emissions of 50,000 metric tons of carbon dioxide. In 2012 there were 71 businesses
participating in the challenge from Bellevue, Issaquah, Kirkland, Mercer Island, Redmond,
Renton, andsammanish.

A Electrical Code Changes
The @y amended the National Electric Code to require construction of new sfagidy
residences with necessary conduit and junction box to dedicate for electric vehicle charging
equipment. This provides an efficierdrovenience to homeowners who own electric
vehicles.

A Alternative Energy
The Zoning @le was amended to treat solar panel height and wind turbine height similar
to height for other functional building elements. The process for their approval is designed
to be streamlined and permits are issued over the counter.

A Energize Your Lighting Community Event
The City organized an event in collaboration with Puget Sound Energy and Tetthniart
provide energy efficient lighting to city residents at deep discounts. In all, the sale of 3,895
energy efficient units will reduce G0y 3,011,026 pounds, amounting to $267,690 saved
over the lifetime of the bulb.

Proposed Buildings and Energy Actions to Reduce
Greenhouse Gases (City of Redmond Operations)
1. Renegotiate Puget Sound Energy Flat Rate Contract

Description | Manyoftned 68 Qa a4 NBSG fAIKGA YR GNI T3
these rates do not reflect thenergy efficient measures thatZhas taken.
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Redmond has retrofitted all traffic signals and pedestrian crosswalk signs witl
lighting, saving significantly on emgyy consumption. However, thetgis not
realizing the financial savings.

Benefits

Renegotiating rates to more accurately reflect actual energy use will reduce tl
OAdeqQa 024Gz IyR &4SS | NBRdAzOGAZ2Y A
and pedestrian signals represent a savings of about 1.8 kWh and $153,000

annually. Thisls@Ay 3a ¢g2dzZ R O2@0SNJ GKS 0O2aida
SYSNHe FTNRY t{9Qa& DNBSY t26SNJtNR3
GwS @2t @AY 3.9y SNHE& CdzyR

Proposal

Renegotiatavith PSE for energy efficient flat rates for traffic signals and street
lights so energy efficiency measures can be realized.

Metrics

Energy savetkWh), GHG emissions reducedsCsavings

GHG Impact

Low | Cost | ---

Impact Areas

Description

City buildings and facilities accounted for rough®#e2 ¥ (i K S ,eisdioasQ
in 2012 Energy used to heat, cool, and light the building contributes to the
majority of energy use. Improving efficiency of the equipment used for opera
city facilties reduces emissions and saves climatization costs. Some strategit
improve energy effigncy in city facilities include

Energy Audits

Energy audits conducted by energy efficiency professionals can help the City
create a plan for what can be donereduce energy, save money, and operate
more efficiently. These can be implemented when replacing the facilities at tk
end of their useful life or the next time they are due for upgrades. The Public
Safety Building, Fire Station HnhdOld Redmond Scol Househavebeen
mentionedby staff as being inefficient.

Energy Efficiency Upgrades

Upgrading to the most efficient chillers, boilers, heating, ventilgtaord air
conditioning units can maximize energy savings. Over the next few decades,
of the energy consumed by buildings will be used by the existing building stoc
Many measures can be applied to existing buildings to improve their efficienc
including using efficient light bulbs and fixtures, replacing appliances with mo
energy efficiat ones, increasing insulation, replacing windows, and upgrading
HVAC systems.

Revolving Energy Fund

A Revolving Energy Fund (REF) is a dedicated source of capital that is used
energy efficiency or renewable energy improvements. dibaré is repaid by the
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savings that were provided by the efficiency improvements. Projects typically
a three- to five-year payback period. Once the fund has been recapitalized, it
used to fund additional projects. The seed money for the fund can tableshed
by a municipality in a number of ways, siadmaintaining an expired line item,
grant funding, or from savings that have been realized throottjer efficiency
efforts. RE§&have been used in many jurisdictions with great success.

Benefits

Having a completed audit and action plan will make @tg more eligible for
grant funding. The audit will help prioritize actions and identify opportunities 1
the greatest return on investment for upgrades. An audit can @fom which
behaviors can be altered by city staff to reduce energy use.

Revolving Energy Funds provide a onetime investment that can be used
repeatedly to realize multiple investments in efficiency upgrades that reduce
operating expenses, helps realize energy conservation goals, and will finance
installation of energy sayid Y S| & dzNB & @ lyy | Nb2NE
investment has resulted in an annual savings of $85,8Q0ré& year payback
period, with annual savings to grow over time) and reduceddfy®80 tons
every year

By implementing suggestions from audits and upgradingore efficient
systems, the B/ can improve energy efficiency of buildings to help reduce crit
air pollutants and greenhouse gas emissions. These building retrofits can ha
significant enegyand water cat savings for theiy. A 10% improvement could
save approximately $75,000 a year on electricity costs. These projects can a
serve as good public education programs.

Proposal

A Conduct audits of city facilities and provide recommenatasi for strategic
energy efficiency upgrades and operational guidelines.

A Implement the suggested energy efficiency upgrades that come from the
Facility Energy Audit reportas systems come up for replacement, use mor
efficient technologies.

A Establis a Revolving Energy Fund to help finance energy efficiency and g
upgrades. Funding could come from savings provided by energy efficienc
upgrades.

Metrics

Energy consumption (kWh, therms) per facitityd associated fiscal savings;
Number ofprojects financed.

GHG Impact

Impact Areas

High | Cost | +/- - -

& ‘\ ’:J

% |CLEI Resource Guide: Revolving Energy Fund. Winter 2008.
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3. Reduce the Impact of Street Lights and Athletic Field Lighting

Description

Street lighting is often one of the largest items in the energy budfe local
government. In 2012the City spent nearly $700,000 to operate its street lights
and signals. If there are some hours of the night when street lights are not
needed, turning them off can save significant energy and emissions. Cities ce
save on energy by evaluating the numloéthours outdoor lights are currently in
use and determining reductions based elements like daylight savingsd
individual event needs. Energy required for athletic field lighting could be red
if the field lighting users can control the numberlights being used depending ¢
theSPSy (i Qa ySSRd Ly O2y2dzyOQiAz2y oAlK
make sure street lamps and lamp fixtures are the most efficient available whe
they are on.

The City of Redmond completectase study of LED stridleghtsby replacing 12
traditional street lights with LED bulbs. This strategy expands the case study
street lights in Redmondights incity parks, and to both interior and exterior
signs that require lighting. Today over 100 million exitsigruse throughout the
U.S consume 360 million kwWh of energy and cost $1 billion to operate annua
One simple measure that local governments can take to reduce their GHG
emissions and achieve energy savings is to install LED exit signs in nhunicipa
buildings. Older exit signs are lit by incandescent bafttsuse 40/Vatts per sign,
while LED signs use 5até or fewer per sign a savings of 87%.

Benefits

If these facilities are metered versus flat rate, dollar savings can be realized &
with GHG emissions reduction from reduced energy use.

Reduced maintenance of street lights and signs, reduced energy consumnpt
reduced greenhouse gas emissions, cost savings.

Proposal

A Evaluate the use of street lights and outdoor lighting to see wedections
can be made.

A Expand the use of LED bulbs to street lights and signs within city boundar
and at city facilities.

Metrics

Utility bill, Energy consumption ratespllars spent.

GHG Impact

Moderate | Cost | +/-

Impact Areas

'
s

4. ImplementTechnology Solutions to Reduce Energy Demand

Description

There are opportunities to reduce energy use in the Information Servicesdh
through new technology.
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Computer servers at the City require air conditioning to operate efficiently. Servi
NE2Y O22fAy3d OFly O2yadzYS |a YdzOK | a
using traditional air conditioning units, server ro@an conditioning units can be
primarily cooled by outside air.

Wakeon-LAN (Local Area Network) allows a computer in a network to be turned
and off remotely. Traditionally, computers on a network tend to remain turned ol
This type of program would allow company $taf shut down their omputers at
night or during nomworking hours. This software allows information services staff 1
remotely turn on computers for network upgrades or other necessary maintenan
Computers can also be turned off remotely after the wohds been completed.

A virtual desktop is a term used with respect to user interfaces to describe ways
GKAOK (GKS aLIOS 2F | O2YLJzi SNDa RSaj
physical limits of the screen display area throughthe® 2 F &2 F 0 6 N2
desktop is stored remotely on a server rather than a local PC. In a virtual desktc
environment, users access their person desktop remotely over the Internet. Virtt
desktops essentially deliver atemand desktops to users gime, anywhere, on any
device.

Companies continue to become more and more reliant on electronic accessory
devices, such as mobile phones, laptops, and tablet computers. One simple wa;
KSt LI SEAYAYFGS &LKI ypav@enstips B Workdspated ghd
offices that can be completely powered down when not in use.

Electronic door and gate locks can be operated remotely. This will allow city staf
secure or open park facilities without making a physical trip to the location.

Benefits

Reduced energy demand from more efficient services, thereby redgceenhouse
gas emissions.

Wakeon-LAN programs help save energy and subsequently dollars spent by
companies on energy consumption. From an information technology perspectivs
virtual desktops help reduce the time it takes to provision new desktops, lza t
also help to decrease desktop management and support costs. Experts estimate
maintaining and managing PC hardware and software accounts for 50 to 70 pert
of the total cost of ownership (TCO) of a typical PC. Since everything is centrally
managel, stored and secured, virtual desktops eliminate the need to install, tpde
and patch applications, bagg files, and scan for viruses on individual client devic:
Desktop virtualization also helps to streamline management of software assets.
Puttingpower strips at personal desktops allows employees to take ownership in
reducing energy consumption.
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Electronic gate locks save a vehicle trip out to the facility for manual
locking/unlocking by city staff, reducing fuel consumptsoml associated GHG
emissions. Thisnproves operational efficiency.

Proposal A Investigate the potential of using natural air to cool computer servers.
A Purchase Waken-LAN technology to be used i |
A Put power strips at personal desktops and educate staff on powering gower
strips to save on energy costs
A Explore the use of virtual desktops.
A Explore feasibility of electronic door/gate locksitttan be managed remotely fo
parks facilities.
Metrics Kilowatt hours saved, 8enhouse gas emissions reduced, Cost savingsher of
vehicle trips saved
GHG Impact Moderate to High | Cost | +/-

Impact Areas

Expand Training for Building Code Staff on Energy Efficiency Requirements

Description | Trained and knowledgeabRuildingld @A &aA 2y adal FF qguestiony a
about energy codes and energy efficiency components for development is esser,
for new, efficient buildings. Staff can also assist people applying for remodels by
NEO2YYSYRAY3 SySNHE& STFAOASY( AYLINEC
operaing costs in the long term and sharing information on local, state, and fede
energy efficiency and rebate programs.

Benefits Internal working knowledge of energy efficiency, improved customer seranz,
higher compliance on energy efficietévelopment.

Proposal Provide training fobuilding division staff on energy efficiency measures and
potential grant funding sources.

Metrics Number of staff trained in energy efficiency methods

GHG Impact High | Cost | -

Impact Areas

6. Expandsreen Purchasing & Procurement Policies

Description

Purchase Electricity from Renewable, Low Carbon Power Sources

Green energy purchases allow an institution to use energy from renewable enert
sources, such as solar, wind, and biomass generation, without having to generat
energy themselves. Puget Sound Energy offers a green electricity option throug
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their Green Power ProgramGreen energgan be purchased imcrementsof 160

kWh for $2. Governments can set an example by purchasing green power for a
percentage of their operations. An EPA Green Power Community is one in whic
local government, businessemnd residents collectively buy green power in amour
that meet or exceedEPA's Green Power Community purchase requirements. This
NEIljdzZANBYSYy (i Aa o0lFaSR 2y (GKS 02YYdzyAl
between 3band 20% purchase of green power. Tdosild be offset by increased
efficiency in other areas, and would significantly reduce the carbon footprint of th
city.

¢ KS jpurchased af office equipment and supplies provides an opportunity to
purchase more energy effent and low impact products. Updating procurement
policies to require certified energy efficient products, products with higher recycle
content, and more locally produced products will reduce the carbon footprint of ¢
purchases. For instancENERGSTARS a partnership with the Environmental
Protection Agency antthe environmentaindustry to voluntarily label products that
meet certain energy efficiency criteria. ENERGY 8&awified equipment includes
computers, monitors, printers, copiengfrigerators, vending machines, water
coolers, dishwashers, clothes washers, water heaters, and air conditioners. ENI
STAR also certifies buildings for energy efficiency and provides energy managel
strategies for businesses and government agencies.

The City works with contractors and consultants on a regular basis. There is an
opportunity to require low carbon business strategies in the requests for propose
a way to encourage reduced GHG emissions.

Benefits

Purchasing electricity from renewable resources rather than fossil fuels reduces
SYAdarzyas yR g2dzZ R GKSNEFT2NB NBRdz
Power Community requirements would include a campaighiwthe community to
LJzZNOKF aS 3INBSY SySNHE& gKAOK g2dzZ R T
emissions.

More than two billion ENERGY ST&Rified products have been purchased
nationally since 1992, generating utility bill savings of $14 billion in 2006, saving
amount of energy equivalent to the generation capacity of 70 power plants. For
RedmondENERGY STpaRducts could replace lsesfficient monitors, printers,
vending machines, water camb, and hand drers which would provide cost and
energy savings for the city.

Proposal

A Add green power to the energy portfolio for city facilities to lead by example
begin the process to beme an EPA Green Power Community.

A Make ENERGY STAR equipment a strong criterion when purchasing equipn
Require energy efficient lighting at city facilities, including city parks/sports fit

A Include a Low Carbon or Green Business Practices requirement in Contract
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Agreements.

Metrics Amount of green energy purchased and percentage of green enerdy in ci
operational portfolio, \Nmber of PSE Green Power participants in Redmond.
GHG Impact High | Cost | +

Impact Areas

eCov

T® wSljdzANBE GKS 5S@St2LISyd

Description

GDNBSyé¢ o0dzif RAy3a OFly 06S RSTAYSR Ay
to environmental performance which includes energy efficiency, water efficiency
building materials, chemical usage, and transportation amenities among others.
Green builing design views buildings as a complete system in order to maximize
health, comfort, and productivity of occupants while minimizing resource use for
construction and operation. The most popular green building certification progra
Leadership in Eneygand Environmental Design (LEED), but there are other progr
ddzOK |a YAy3 [/ 2 dENERGY.SHERBUIJINGNE &y Glob&st !
Living Building Challenge, and Architecture 2030 to name a few.

Green & Reflective Roofing

A green roof uses danedium and plants on top of an impermeable membrane. A
reflective roof is one that reflects the sunlight versus absorbing the heat which is
typical of most dark roofing products. Reflective roofs are usually white. Redmc
City Hall has reflective rooig as part of its LEED certification.

Alternative Energy Production

Alternative energy such as solar photovoltaic power harnesses sunlight to genere
electricity. Solar panels produce maximum power on sunny afternoons, which a
times of pealelectricity use in most of the .y ® 9EOS&aa SySNHe
the energy grid and local utility. Contrary to popular belief, solar power has been
aK2gy (U2 0S OGALoftS Ay | 6ARS @I NARS(¢
such as in th@acific Northwest.

One patrticularly efficient technology for both heating and cooling is a ground sou
heat pump. Ground source heat pumps are more efficient than traditional air
conditioners or heat pumps because they use skable underground temgrature.
The system functions by circulating fluid through a closed loop either in wells or
horizontal piping in the ground. It either uses the earth as a source of heat, whe
operating in heating mode, or as a heat sink, when operating in cooling mode.

Benefits

Improving energy efficiency and reducing the environmental impact of a building
reduce GHG emissions and criteria air pollutants by reducing energy use. Greel
constructionmaterials help avoid volatile organic compound (VOC) emissions as
In addition to energy and water cost savings, there are significant paybacks from
increased employee productivity and health. These projects can serve as good
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building, and operates more efficiently than nraEED buildings.

Green pofsreduce building eargy use by insulating the roahd by cooling it
through shading and evapotranspiration. They also cool the air surrounding
buildings, and green roofs on many buildings throughout a city can reduce the ul
heat island effect. This saves on air conditioning of buildings. Greencanfalso
help remove air pollution. One hundred square feet of green roof can remove or
pound of particulates from the air annually. Another benefit of green roofs is
reducing stormwater. Green roofs can hold2®% of the water from a storm,
depending upon season and climate. They delay runoff and filter water. Additior
green roofs improve the aesthetic quality of buildings and can provide recreation
space and an area for rooftop gardens.

Reflective oofscan significantly reduce a buildnQad Sy SNH& O2yad
the heat entering the building through the roof. ENERGY S&iRed reflective
roof products reflect at least 65% of sunlight, lowering roof temperature by up to
degrees. Reflective roofs mitigate the urban histédnd effect, reducing energy
required to cool buildings. Researchers estimate that a building with 1,000 squal
feet of reflective roof area offsets the equivalent of 10 MT€0ver the lifetime of
the roof 2°

Putting solar panels ontgibuildings is a good way to increase the visibility of sola
energy in the community while providing clean energy for building use. By
substituting solar energy for fossil fuel, energy can be produced without generati
GHG emissions. Solar energy progs no air pollutants. When used as part of a
portfolio of renewable energy and energy efficiency measures to replace fuel
generation in the local airshed, solar power can yield significant emissions reduc
In addition, solar panels can reduce thigk of brownouts.

Ground source heat pumps can improve comfort by providing better temperature
and humidity control. They also reduce maintenance costs and last longer than
traditional heating and cooling systems. Because the heat exchangdesground,
there is no outside unit subject to vandalism or the elements.

Proposal

A Implement policy or resolution to build new city facilities and renovate existin
city facilities to green building standards.

A Explore potential and feasibility @fcluding solar panels as the City repairs or
replaces roofing (or redevelops city facilities).

A Evaluate the potential for green and reflective roofs on city facilities when
repairing or replacingoofing (or redeelopingcity facilities).

A Explore installiion of ground source heat pumps for city facilities during build

2116k NAE
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upgrades and for energy efficiency retrofits.

Metrics Number of green buildings ilQi & Q a , Nagnhidi &F anfl dqeare footage of gree
or reflective roofng.
GHG Impact High | Cost | ++

Impact Areas _ | \
K Jo3

Proposed Buildings and Energy Actions to Reduce
Greenhouse Gases (Community)

1. wSljdzZANBE a{eaiSvya wSlIRe&¢ LYTFNIai

and Alternative Energy Systems

Description | New development in Redmond can be builtstandards that reduce barriers to
future installation of energy efficient systems. This would reduce time and cos
barriers for residents to install these energy efficient systems themselves, wh
being cost effective for developerdhis could be done ith electric vehicle
charging stations in garages, electrical wiring and structural supports for solar
photovoltaic panels, and solar water heating systems. The additional cost to
developers is low at time of development and is a marketing feature forehom

sales.

Benefits More options for energy efficient systems for residents, reduced barriers to
energy efficient upgrades in residential developments.

Proposal Update development code to require infrastructure for these systems at the ti
of building.

Metrics Adopted codes and policies that require systems ready infrastructure.

GHG Impact Moderate | Cost | Staff time

Impact Areas Q m

2. Create Infrastructure for District Energy in Urban Centers

Description | District Ehergy refers to an innovative energy service model whereby
municipalities, energy providers, and private property owners collectively leve
local, clean energy sources to reduce cost, as well as demand, on traditional
energy systems. District Energgt®ms provide heating and cooling to a large
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environmental footprint compared to traditional heating and cooling methods.
District Ehergy systems produce steam, hot water chilled water at a central
plant. The steam, hot wateor chilled water is then piped underground to
individual buildingdor space heating, domestic hot water heatjiagnd air
conditioning. The City of Redmonshouldwork with Puget Sound Enerdy
identify sites where District Energy infrastructuray be feasible.

Benefits District Ehergy eliminates cost and space required to buy and operate individu
boilers in buildings, reduces cost to individual buildings to maintain and opere
efficiently captures and reuses waste heat and energy, reduces carbon emiss
and are proven, reliable systems. Benefits include: improved energy efficien
enhanced environmental protection, fuel flexibility, ease of operation and
maintenance, reliability,amfort and convenience for customers, decreased life
cycle costs, decreased building capital costs, and improved architectural desi
flexibility. Economic drivers for Districh&gy systems include decreased-ife
cycle costs, decreased building captests, improved energy efficiency, and
reliability. Buildings connected toifrict Energy systems have lower capital cos’
for their energy equipment because thdgp notneed conventional boilers and
chillers. They save valuable-frpnt costs that can & invested elsewhere, and
allow greater flexibility in building space without compromising performance.
Rather, building performance is improved as building owners and managers (
significantly reduce operating, maintenance, and labor costs. That atasdio
less financial risk and improved return on investment, plus elimination of princ
and interest payments, property taxes associated with operating boiler and ck
installations, insurance and annual maintenance contracts, and costs associg
with operating boilers and chillers.

Proposal Fadlitate ground source Districtriergy heating and cooling infrastructure in
Overlake by providing real estate (streets) to locate distribution system (pipes
during redevelopment.

Metrics Number of Dstrict Energy systems, gsociated greenhouse gas reductions from
more efficient system.
GHG Impact Large | Moderate

Impact Areas

| Cost

3. Establish Homeowner Energy Efficiency Events

Description | Many measures can be applied to existing buildings to improve their efficienc
including using efficient light bulbs and fixtures, replacing appliances with mo
energy efficient ones, increasing insulation, replacing windows, and upgradin
HVAC systemd.ocal governments can set an example by making energy

efficiency improvements to their own buildings. They can require improveme
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to private buildings when renovations are made. Governments can also
encourage energy efficiency improvements by offellimg or zero interest loans
to building owners for improvements.

A program to help loincome earners, weathezationis a wirwin opportunity to
reduce emis®ns while saving money for lowwcome residents. A weatherizatior
program can reduce energy costs, creating more income to be spent on
necessities while, at the same time, reducing GHG emissions due to decreas
energy use. Weatherization programs can be expanded beyond low income
homes to the broader community.

One way to encourage community members to purchase efficient lighting for
homes is to hold promotional light bulb giveaways. Lighting can account for 2
of an electricity bill and swapping out bulbs is seen as the easiest and most
efficient way fora household to reduce its electric use. Cities can partner with
ENERGY STARNE INJ ¥ Ay GKSANJI &/ KIFy3aS | [ 7
which encourages families to replace just one incandescent bulb vaitmgact
fluorescent light bulb@QF)L. PES G { 2 dzy R 9y S NHEhergizé Yolr
[ AGKGAY 3 9@0Syiaéed oKSNB SySNHe& STTA

An effective way for local governments to encourage the use of LED holiday |
is to offer an exchange, trading LED lights for éxgsstrings of incandescent
bulbs. In addition to the efficient strings residents can take home, an exchan
raises awareness of the benefits of LED lights, encouraging participants and
neighbors to buy additional LED strings on their own. Goventsnean also use
LED lights in public displays, saving energy costs, and setting an example for
community.

Benefits

Improving energy efficiency of buildings can help reduce GHG emissions and
criteria air pollutants by reducing energy use. Theseofeés will also provide an
energy and water cost savings to the owners. These projects can also serve
good public education program. By making improvements to local housing,
weatherization programs can increase property values and improve communi
pride and aesthetics.

HelpinglowA y O2 YS K2 dzaSK2f Ra al gS Yz2ySe
quality of life as well as stimulate the local economy by providing residents ex
money to spend on education, leisure, or savings.

Installing CFLs ae of the simplest and most cestfective energy saving

measures people can take in their homes. CFLs use about 75% less energy
incandescent bulbs. If every home in theSUWeplaced one incandescent bulb wit
one CFL, the country wouldws$600million in energy costs per year, reducing
GHG emissions equivalent to removing 800,000 cars from the road. America
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families could save at least $30 in electricity and replacement costs for each |
they replace. Additionally, CFLs last ten times lotigen incandescent bulbs.
LED holiday lights use up to 95% less energy than incandescent lights. One
can use 15Watts or 16kWh over the holiday season, while an LED string will
less than 1 kWh. In addition to saving energy, LEDs last |drayer no glass to
break, and reduce the risk of fire.

Proposal

A Work with partners to provide home energy audits to residents in Redmon
and support and encourage the implementation improvements that will
increase efficiency. Facilitate any necessarypatynits. Consider fee waivers
or fee reductions for permits necessitated for energy efficient upgrades.

A Help facilitate applicants applying for low income weatherization programs
providing technical assistance in filling out applications and faaidaany
necessary city permits. Work with partners to provide weatherization serv
and energy efficient products to low income residents.

A Provide or help facilitate low interest loans to residents/businesses for ene
efficient building upgrades.

A ConaydzS G2 O2f I 62 NI G-Bnergizelyéur Lightiag G 2
9gSyitaé¢ UGKNRAAK2dzi GKS O2YYdzyAided

A Work with PSE and city vendors to promote wsafjLED holiday lights at the
AadGeQa Fyydadftf GwSRY2YyR [AIKGAE K2

Metrics

Number of homeserviced, Bergysavings by homes in programs, Number of
events, Number of bulbs distributedstimated energy savings

GHG Impact

Large | Cost | Staff time

Impact Areas

Description

. Internal Policy Scan for Barriers to Green and Innovative Developments
{2YS YdzyAOALI f AGASE KIF@S F2dzy R (KI
RS@OSt2LIYSyié¢ KI @S 0SSy AylFR@GSNISYy
Evaluating and modifying current codes and policies that may unintentionally
low carbondevelopments or energy efficient systems will help to make innova
developments easier.

Micro-suites and small apartments are gaining in popularity in cities like San
Francisco, New York City, Phoeraixd Dallas as the cost of housing skyrockets.
Smaller housing units require less energy to heat and cool and provide less
expensive housing options so workers can live closer to job centers. They ar
typically placed along transit lines or in walkaldedtions so dependency on
personal vehicles is reduced.

Benefits

Consistent, supprtive policies that enable lowarbon development to occur.
Smaller residential units provides diversity of housing options for residents an
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lower energy consumption ovéraditional housing.

Proposal

A Identify barriers to building green developments and propose changes to
policies and regulations to encourage these types of developments.

A Formalize a program to incentivize the development of smaller units in
Overlake and Bwntown.

Metrics

Codes and regulations that act as barriers toegrand innovative development,
Changes made to policies and regulations to facilitateegrand innovative
development Average square footage oéntal units; Btimated energy
consumption

GHG Impact

Moderate | Implementation | Staff time

Impact Areas

. Encourage and Promote the Development of Alternative Energy Sources

Description

Alternative energy sources, such as solar power, ground source and geotheri
heating/cooling, and winghower, provide more energy efficient and
SY@ANRYYSyiGlrftte FTNASYRf{& &d2d2NOSa 2
Alternative energy also promotes energy independence. Many of the innovat
sources typically cost less over the lifetime of the project.

Solar Photovoltaic

Solar photovoltaic power harnesses sunlight to generate electricity. Solar pal
produce maximum power on sunny afternoons, which are times of peak elect
use in most of the I$. Solar panels will also work in overcast or cloudy
O2yRAGAZ2Yyad 9y SNHE& 3ISYSNIGSR o0& f2
the energy grid to offset the need to produce energy from fossil fuel sources.
Washington School District installed a total of 60 solar panels at Evergreen Ji
High,which will produe a maximum of 1-Kilowatt hoursof power. The system
was designed with the intent of producing nearly the same amount of power t
Ad dzaSR o0& GKS aoOK22fQa yAyS LER2NII
Support Services Buildirge also slated to get solar panels installed. Six solar
panels at Redmond Higdchoolproduce 1,00&ilowatt hours of electricity per
year, which supplements the electriciinged by the school. Since 200&
Redmond Higlschoobpanels have created enougiolar electricity to power abou
60 homes for one day.

Solar Water Heating

Solar water heating is one of the most efficient and esfé¢ctive forms of
renewable energy. Solar hot water is not a new technology. Over the p& 1
years, solar water hears have improved in reliability, and systems can now la:
up to 40 years. Models that operate reliably in below freezing temperatures &
available. Offices, schools, and other municipal buildings that use hot water
save money by using solar hoater. Governments can also offer incentives fol
installation of solar hot watemnihomes and businesses. Government should al
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ensure codes and regulations allow for solar water heaters, which are often
placed on the roof of the building to gain solacess.

Benefits

By substituting solar energy for fossil fuels, energy and hot water can be proc
without generating GHG emissions or local air pollutants. $alaels reduce the
risk of browrouts and help avoid the need for expensive additionggfemeration
and transmission capacity.

Residents achieve a reduced energy bill by not paying for the operation of a
traditional water heater. These systems have low annual maintenance costs.

Proposal

A Explore community solar programs, like Solarize Wastimgo determine the
AdeQa NR{S Ay FTR@GIFIYyOAy3a az2ftl NJ LI

A Provide materials to residents and businesses on solar hot water heater
programs/rebates and facilitate plumbing permits for their installation.

Metrics

Number of ermits for PV panels, Estimated energy savingsmunt of energy
GazftR ol O1¢ G2 GKS 3INAR

GHG Impact

Large Cost Staff time, educational
campaign

Impact Areas

o
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Waste & Recycling

Overview

In KingCounty, about 30%f our waste can be composted through Egurg 27*tLa“df”' Composition,
Ina countv

yard waste bins or in backyard composting bins. Another 50% of
the waste is made up of materials that are readily collected in
curbside recycling bins, such as paper, glass, plastitmetal. In
Ralmond, about 35% of the waste generated goes to the landfill.
This section will look at ways the community and city operations
can reduce waste production. Increasing our recycling and
composting rates will conserve energy, protect natural resources,
andreduce harmful GHG emissions, especially methane.

When organic matter like wood, paper, food, and yard waste is placed in landfills, it
decomposes anaerobically producing methane. Methane is a greenhouse gas 21 times as
powerful as carbon dioxide. Recycling organic materials like newspapers, papeardbdard
prevents these emissions and diverts reusable resources from landfills. Using recycled
materials to create new products consumes less energy, and therefore less GHG emissions,
than production from virgin materials. For instance, creating amadum can from virgin
materials takes 20 times the energy it takes to create a bottle from recycled aluminum. And
yet, threefifths of aluminum in the United States comes from virgin re.

¢tKS /AGe 2F wSRY2YRQAa NBOeOfAy3a NIdGSa KI @GS
2006. However, this may be due to an overall reduction in wastep®heds of waste per
customer, per week havgone from 66 to 55 poundsa great achievement! Hower, this

amount of waste is equivalent to 4.2 tons of {g@r person, per year. In 2011 about 62% of

the waste from singkdamily homes was recycled and composted. By recycling this much, it is
about the same as removing 6,000 cars from the road foryeese >

Regionally, businesses and multifamily properties in Redmond have lower recycling rates. For
multifamily properties rates are lower due to decreased participation which can be caused by a

transient population and language barriers, among othérd&gS 4 ® wWSRY2YyY RQ& H A MH

2 (Living Well, Living Green in Skagit and Whatcom County, p. 28)
ZEPA Equivalencies Calculator

87



